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Events. 


APRIL 24. 

North-East Coast Institution of Engineers and Shipbuilders 
(Middlesbrough Branch) : -General meeting at Middles- 
brough. “ Tonnage,” Paper by W. T. Butterwick. 

Institution of Mechanical Engineers :—General meeting in 


London 
Institute Metals :—Annual general meeting at Sheffield. 
“Chromium Plating,’ Paper by Byron Carr. 


Institute of Metals (Swansea Local Section) :—Annual 
general meeting at Swansea. 

APRIL 25. 

Institute of British Foundrymen (Newcastle-on-Tyne 
Branch) :—Annual general meeting at Newcastle-on- 
‘yne. 

APRIL 28. 

Institute of Marine Engineers: —Ordinary meeting in 
pone. “ Steam Accumulation,” Paper by D. M. 
roctor. 
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The Glasgow Convention. 


The Glasgow Convention of the Institute of 
British Foundrymen, which is to be held from 
June 9 to 12, promises to be of outstanding 


interest for the foundry trades of Great Britain. 
There is no other national function, such as a 
foundry trades exhibition, to detract from the 
attendance. Glasgow and the West of Seotland 
is a wonderful foundry district, as it is a great 


centre of marine and general engineering, and 
also of the light castings ‘industry. Falkirk, which 


is to be visited, is a town of iron foundries, 
amongst avhich there are firms whose names are 
synonymous with quality wherever civilisation has 
penetrated, 

We are pleased to learn that probably an oppor- 
tunity will be given to visit the Argus Foundry. 
where the visitors will be able to see for them- 
selves the methods outlined in Mr. Ross’s Paper on 
‘Foundry Planning.” 

The active co-operation of both Lord Weir and 
Lord Invernairn has been most valuable, whilst 
the support of the civic and educational authori- 
ties of Glasgow and Falkirk is assured. 

Mr. John Cameron, the president-elect, has been 
successful in securing a boat for the exclusive use 
of the members for an excursion down the Clyde. 
We know of no better form of entertainment fer 
a congress of this character than a river trip, as 
it affords an excellent means of meeting every- 
hody—a matter impossible during almost any 
other function, 

The programme of papers has been carefully 
chosen with the object of interesting the maximum 
number of foundrymen. The American Exchange 
Paper, hy Dr. Reiss, for example, deals) with 
moulding sand, which is common to all foundries, 
Mr. Young will lecture on a_ phase of pearlitic 
cast iron, whilst Monsieur Levy’s Paper on ‘‘ Heat- 
Resisting Cast Tron”? and Mr. Donaldson’s lecture 
on ** Low-Temperature Heat Treatment of Special 
Cast Tron” promise to be complementary 
to the recent Scotch Joint Diseussion — on 
Diesel Engine Castings. A departure from custom 
will be inaugurated by the incorporation of a 
special session devoted to non-ferrous foundry 
practice. Mr, Archbutt, of the National Physical 
Laboratory, is lecturing on aluminium alloy cast- 
ings and Mr. F. W. Rowe on bronze foundry 
practice. 

For the first time since the Birmingham Con- 
ference malleable iron finds a place in the pro- 
gramme, and Mr. F. H. Hurren, of the Rover 


Company, is to be the lecturer. 
Stress should be laid upon the excellent pro- 
gramme arranged for the ladies’ entertainment. 


Tt includes automobile drives in the district: a 
visit to a confectionery factory; a waterproof- 
clothing works; two civie receptions; and, of 


course, the river trip. 

For the annual banquet, which will be held on 
the Wednesday evening, some of the prominent 
industrialists of Scotland have accepted invita. 
tions. As is usual in such cases, railway tickets 
will he issued at a reduced cost on presentation of 
the Tnstitute’s voucher. 

Many skilled foundrymen are apt 
the poverty of metallurgical control exercised in 
a light (builders’) casting foundry, but they have 
much ¢o learn from them in relation to quantity 
production methods, machine moulding methods 
and the skin of castings. The transportation of 
large quantities of liquid metal in small batches 
is a problem which has been partially solved by 


to sneer at 


some of the light castings concerns, and their 
results are of interest to many other types of 
foundries. 
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Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents.} 


Semi-Steel. 
To the Editor of Tur Founpry 'TrapEs JOURNAL. 


Sir,—I very much appreciate Mr. H. J. Young’s 
kindly criticism of my recent Paper, and am 
delighted to find that we are in agreement to such 
an extent. ; 

May I make quite clear that the object of this 
and other Papers on Semi-Steel has been to demon- 
strate what can be done by steel additions rather 
than to assert that the same end cannot be accom- 
plished by other means. I have endeavoured to 
keep an open mind except in one direction—ex- 
pense—for I am convinced that steel addition is 
the cheapest method of improving cast iron. 

In a further paragraph Mr. Young finds fault 
with my conclusions because I have permitted more 
than one factor to vary at a time. TI am perfectly 
aware of this weakness in the work, but a careful 
study will show that the varying analyses crept in 
through an over anxiety to keep the same three 
materials—pig-iron, steel and scrap—constant in 
all the melting. It thus became very difficult to 
also keep a constant analysis throughout, and in 
deaiing with the value of these results I drew 
attention to improvements which might with either 
certainty or uncertainty be attributed to the steel. 

I know fully well that hard, strong irons can be 
made without steel, but if Mr. Young can advise 
me of other mixtures which will give the same 
mechanical tests that T have quoted, and yet be 
suitable for castings § in. thick, which have to go 
through quantity production machining. T shall 
be only too pleased to receive his help on this vital 
problem. 

Ig as Mr. Young suggests, this Paper should 
find its way to Newcastle next session, I shall be 
delighted to deal with his further questions to the 
best of my ability. 

Yours, etc., 
Hersert Frevp. 


Albion Works, Willenhall, April 18. 


B.C.LR.A. Associateship Grade of Membership. 
To the Editor of Tae Fouxnnry Trape Journar. 

Sir, I have read with considerable interest the 
various public utterances of the Director of the 
British Cast Tron Research Association, and also 
the contributions to the discussions arising from 
such utterances. The statements of particular 
interest to me as an associate member of this Asso- 
ciation were those dealing with the status of the 
associate member. As you are fully aware, the 
annual subscription for associate members is quite 
small, and T gather that on this account the bene- 
fits of membership are confined, and will be con- 
fined in the future, to the reception of bulletins 
and the use of the library. Whilst fully appre- 
ciating the advantages of trade membership, 
should the Association attain the ideals it hopes, 
as reflected by its published statements, TI quite 
fail to see that the above associate membership 
privileges bear any true relation to the membership 
of a “Research ’’ Association as such. 

If the amount of the subscription is, as I under- 
stand, the reason why associate members will 
receive no research information of any description, 
it occurs to me that it might have been possible to 
have increased this subscription, at the same time 
granting additional privileges in return for it. 

In the early days of the B.C.1.R.A. T think it 
was hoped by many that not only was the Associa- 
tion going to be a benefit to such firms as became 
members, but that it was going to become a real 
boon to those people actually employed in the 
industry who wished to keep up to the times and 
increase their fund of knowledge of that complex 
material cast iron. 

I sincerely wish to be quite fair in my criticisms, 
but one is forced to the conclusion that such 
dreams are doomed to disappointment. 

Whilst T hope Tam mistaken, it appears that all 
the real benefits of the Research Association, as 
such, are to be diverted to the manufacturing 
interests, and that many people like myself, who 
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are only humble toilers in the industry, will be 
unable in any circumstances to advance their 
knowledge one iota by the existence of the 
Association. 

Perhaps you, Sir, can correct me if I am wrong 
in my assumption, which, put bluntly, suggests 
that the B.C.1I.R.A. is of the nature of a manu- 
facturers’ technical Association, and as such will 
hecome a menace rather than a boon to those tech- 
nical people who nowadays earn their living by 
devoting their technical abilities to firms in the 
industry. 

It appears fairly certain that if the manufac- 
turer can for a comparatively small annual ex- 
penditure pass on his technical problems for solu- 
tion to an independent organisation, he is unlikely 
to go to the necessary initial expenditure for 
equipment, and the constant charge of salaries, in 
order to have these problems solved on his own 
premises, 

The need for research, and an independent body 
to conduct it, is obvious, but that the obtained 
knowledge should become the property of the 
manufacturing interests only does not appear 
desirable from the standpoint of technicians 
employed in the industry. 

I may add that before writing this I have 
resigned my associate membership in the 
B.C.1.R.A., as one can hardly hold such opinions 
and retain one’s membership with sincerity.— 
Yours, ete., 

F. A. Mecmorn. 

** Fairmont,’’ Coggeshall Road, Braintree. 

April 17, 1925. 


British Cast Iron Research 


Association. 


Committee Changes and Additions. 

Messrs. W. Jolley (Metropolitan-Vickers Elec- 
trical Company, Limited), J. E. Hurst (Centri- 
fugal Castings Company, Limited), and W. E. 
Hale (T. L. Hale (Tipton), Limited) have been 
elected to the Council to fill vacancies caused by the 
resignations of Messrs. E. Adamson, F. B. Field- 
ing and T, F. Hardyman. Mr. W. B. Parker 
(British Thomson-Houston Company, Limited) and 
Major A. Rhydderch (J. R. Hyde & Son, Limited) 
have joined the Fuel and Sands Sub-Committee. 
Messrs. N. E. P. Harris (Bullers, Limited), H. 
Field (John Harper & Company, Limited), F. H. 
Harren (Rover Company, Limited), and A. J. Bet- 
teridge (Brampton Brothers, Limited), have been 
added to the Malleable Sub-Committee, 

Messrs. John Shaw (Brightside Foundry Com- 
pany), W. Jolley and H. Field have joined the 
Tests and Specifications Sub-Committee, whilst the 
two former, together with Mr. S. E. Dawson (Fer- 
ranti), have joined the Special Duty Trons Sub- 
Committee. 


Fourth Annual Costing Conference. 


The Institute of Cost and Works Accountants 
will hold its annual Conference at the Hotel Great 
Central, London, on Friday, May 1. The Rt. Hon. 
the Viscount Leverhulme, President of the Tnsti- 
tute, will open the proceedings. At the morning 
session (10.30 a.m.) the chair will be taken by Sir 
Edgar Sanders, and a Paper on ‘ Cost Account- 
ing in Relation to Industrial Policy, especially 
having Regard to the Trend Towards Price Con- 
trol,’’ will be presented by S. L. Gill and D. WL. 
Moran. 

For the afternoon session (2.30 p.m.) Sir Her- 
bert Austin, K.B.E., will preside, ard a Paper 
on ** Budgetary Control’ will be read by Perry 
Keene and F. T. Quennell. 

In the evening there will be a social gathering. 


british Pic-IRons, Lrmirep, have presented four 
tons of special Midhill pig-iron to the British Cast- 
Iron Research Association for research work in connec- 
tion with pearlitic cast-iron. 

THe WaRwicksHire Bripce & ENGINEERING Com- 
PANY, LritepD, have been placed in voluntary liquida- 
tion. Mr. W. N. Hawken, 41, The Parade, Leaming- 
ton Spa, has been appointed liquidator. 


. 
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Castings for Machine Tools.* 


By H. Jowett. 


It may be of interest to describe why a holding 
down plant essential, and illustrate 
one installed by the author at his works. 
It is surprising the large number of foundries 
which are making castings up to 10° tons 
in weight and still rely on the old-fashioned 
way of weighting the moulds. There has _ to 
he only one mishap from a mould top-part 
lifting and causing a waster casting to he pro- 
duced, and the price of an adequate plant is lost. 
Obviously, such a plant is not an expensive propo- 
sition. There are foundries specialising in certain 
classes of machine tools which make complete boxes, 
drags, special grids and copes to mould the 


majority of their castings, but such a firm making 
a variety of machine tools and special machines is 
at a disadvantage in that respect. For a moulding 
hox 20 ft. x 8 ft. it requires that first of all the 
moulder must dig out the hole the depth and width 
required for the largest casting. Then the long 
bars, which are 10 ft. 6 in. long x 6 in. wide x 
7 in. deep, must be fixed in position at the bottom 
of the hole. These are fixed 6 ft. apart from centre 
one from the other, and it is essential to have 
them level, one with another. The hooks, which 
are 2 in. sq. and made of steel or wrought iron, 
are then fixed under the weights, yet wedged to 
their sides. These are 5 ft. 6 in. long, which fixes 
the depth of the hole. The moulder must give a 
thorough good ramming of sand all round to the 
top of the bars, so that there is a straight and level 


the top box is in position, there is no difficulty 
in finding the hooks. Again, it gives room to put 
down broad bars similar to the bearers to stop 
in the box and to prevent run outs. Having 
made the coke bed, it is essential to cover the coke 
with a good layer of hay, straw or shavings, so as 
to prevent the sand from getting inter-mixed 
with the bed, because it is necessary that the air 
should have a clear course into the pipes, as quite 
often this bed is called upon to bring air away 
from cores in the mould. It may be thought that 


Fic. 3. 


there should be cast-iron plates round the sides 
and ends of the hole, but the author only uses 
such plates fixed in certain moulds that require 
reinforcement in parts where the strain applies 
most—in fact, he has had 1-ton weights at parts 
of the moulds, and rammed round them and then 
staked behind them. If it is not desired to have 
the floor level on the top of the pillars, packings 
or 56-lb. weights on the pillars can be fixed, but 
it is essential that the top box touches the 
packings, if not they must be wedged with wrought 
iron. 

This done, bars are fixed on the top box 


Fig. 2. 


surface. Then the grids, which are of cast iron, 
are fixed from one bar to the other. The pillars 
are placed directly on the surface of the bars. These 
pillars are 4 ft. 6 in. long and 6 in. dia., with a 
10-in. dia. flange 1} in. thickness and 1-in. metal 
in thickness in the diameter of the pillar. Every- 
thing being fixed, it is advisable to ram a small 
layer of sand to the top of the grids or to the 
height that is chosen for the position of the coke 
bed. The coke bed is directly on the small layer 
of sand which covers the grids. It is put over 
the full surface of the hole, and is 6 in. deep. 

Vent pipes, at each side of the plant, are 
placed in the centre of the holding-down hooks, 
about 1 ft. away from the outside, so that when 


* A Paper read before the Burnley Section of the Institute of 
British Foundrymen, Mr. G. Barnes presiding. 


Fic. 4. 


similar to those actually in the plant. They are 
arranged on a 56-lb. weight opposite the 2-in. sq. 
wrought-iron hook. Then an endless chain is fixed 
through the hook on to the top of the bar and 
wedged up between the bottom of the bar and the 
top of the 56-lb. weight, the crane taking care of 
the bar with a hook in the centre. Having 
wedged up, the crane lowers off, but all then is 
tight ; the links of these chains are 3 in. in thick- 
ness. Fig. 9 shows such a mould ready for cast- 
ing. Having seen two or three of these bars break 
with the crane lifting the hook in the centre, it 
is better to use a chain round the bar. The hooks 
cast in these bars are handy for lifting purposes. 
Another design of a holding-down plant comprises 
a cast-iron stav 4 x 12 in. and is 4 ft. in depth 
x 7ft. wide. This plant compels one to use same 
D 
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top box, no matter what kind of a pattern there 
is in the plant, causing more ramming than neces- 
sary at times, where, as with the other design, 
one can use any top part necessary, as the pillars 
can be fixed in the hole to suit any box. But 
care must be taken to see that the pillars or stands 
are always fixed below the pattern. 


Lathe Bed Mould. 


Fig. | shows bed mould for an 11-in. turret com- 
hination lathe, the length of the pattern being 
20 ft. 9 in., 12 in. wide, and 19 in. deep. Pri- 
marily a hole is prepared and the coke bed placed 
in position. Black sand is then rammed to about 


Fic. 5. 


2 in. from the face of the mould. Krom the 
hottom of the slides of the mould it is best to 
fix two straight edges the full length of the 
pattern and give the necessary camber, which in 
this case } in. was allowed. Then the facing sand 
is prepared | in. above the straight edges and a 
good venting into the coke bed is given. The vent 
holes have to be made up and the sand made firm, 
in order that the moulder can strickle off the 
whole surface ready for fixing the pattern in 
position. Two lifting plates were made to lift out 


the inside of the mould, shown in Fig. 1. Addition- 
ally, grids were made to bed on the top of the lift- 
ing plate over the inside of the slides, as they form 
a superior support in binding the sand together 
than relying solely on loose irons. The plates are 
only 4 in. wide and are bedded in the mould, so 
that the top of the lifting plate is a little below 
the bottom of the slide. These plates were 
rammed up in suitable. sand, so that when they 
were finished and wet blacked, they were removed 
to the core stove and dried. The weights shown 
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in Fig. 5 are cast ** open-sand,’’ and just allow for 
a wedge at each side of the lifting plate which 
holds them in position either on the outside of 
the mould or on the stove carriage. Then, again, 
they fill the purpose of weighting small moulds 
when not in use for this practice. The slides are 
2) in. thick, 6 m. wide, and are the full length 
of the pattern. The sides of the mould are 3 in. 
thick with a g-in. facing 1 in. deep the full length. 
The inside of the mould is well strengthened, as 
there is 1} in. bar of metal every 13 in., and the 
space seen at cach end is plated at the bottom, 
the core being fixed on double studs at the bottom 
and then wedged with them on each side of the 
mould. The bottom is rammed up to the top of 
the slide, then a row of irons laid on slide to hold 
in position after the withdrawal of the pattern. 


Fie. 7. 


Fig. 2 shows the top part used for this mould: 
there is a 6-in. lift, except at each end, which is 
about 11 in. The box is a fast-barred one, being 
23 ft. long, 3 ft. 3 in. broad, and 8 in. deep. 
Fig. 3 shows the mould with the inside set in 
position ready for top part to be returned. The 
weight of this casting is 35 ewts. and is prac- 
tically straight. 


Foundation Plate for Heavy Lathe. 


Fig. 4 illustrates the construction of a mould of 
a foundation plate for a heavy lathe. The pattern 
which formed the mould is 13 ft. 9 in. long, 
7 ft. 6 in. broad, 9 in. deep, with a 3-in. broad 
flange all round, 1) in. in thickness. This pattern 


was placed on a similarly prepared bed, but where 
facings are seen, was cut out, and then bedded 
on the surface to suit the pattern. Four 2-in. sq. 
runners and two oblong runners (3 in. by 3 in.) 
were then rammed up to the joint. Grids were 
made to lift the sections out of the top, and to 
save a certain amount of lifting or gaggering, as 
it is sometimes called. Fig. 5 illustrates the grid 
section and the bars which form it in the top of 
the mould. It also shows a 4-in. broad flange in 
the centre rib, but loose cores were made with the 


: 
3 
| 
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flange fixed in position and made the depth of 
the pattern. These were dried, put in the pattern 
and bolted up in the top part with the other 
grids. If this had not been done, it would have 
entailed more work, as the grids would have had 
to be rammed up and a joint made over the whole 
surface, then the top part would have had to be 
rammed up and lifted off, the flange drawn out, 
and finished off and blacked, then the top would 
have had to be put back again and the grids 
holted to the top and finished off. This top was 


Fic. 9. 


wet-blacked and fixed on stands, fires were put 
beneath it. A 5/16 in. camber was allowed and 
the weight of the casting was 55 ewt. 


Slotting Machine Cross Slide. 

Fig. 6G relates to «a cross slide pattern 
for a loco-frame plate slotting machine. The 
length of the pattern is 12 ft. 3 in., the width 
3 ft., and the depth 3 ft. 7 in. The dimensions 
of the slide on the side of the pattern are 4 in. 
hy 7 in. on the extreme bottom. From this slide 
run ribs up to the other slide, which is 3 in. sq. ; 
all these are made in short lengths and given 
plenty of taper, which is of considerable aksistance 
to the moulder, as all these pieces have to draw 
towards the mould. Fig. 6 illustrates the hottom 
part of the mould; the side where the pieces have 
heen drawn from the mould can be seen. On the 
opposite side at the extreme ends of the mould 


Fic. 10. 


the tops of cores are shown. These have heen 
fixed in core prints and held in that position with 
two hooks from the cores to the back of stakes, 
with a fish plate across the stakes, as about 8 in. 
of core comes forward and projects into the mould. 
The runners, 3 in. by 2 in., are fixed at the 
bottom of the slide, and are ironed down the sides 
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and on the top, down gates connected to them, 
and bushes rammed round to the top of the joint, 
except for about 3 in., to enable the moulder to 
cut channels to the down runners. The core-print 
at the bottom of mould is 23 in. wide, 12 in. deep, 
and made in six cores. They are vented into the 
coke bed with 2-in. tubes rammed round the centre 


of core, and made up on the top surface and 
dried. This method prevents metal getting into 
vents, except, of course, if the cores lift, which 
is prevented, as double studs are required on these 
cores. ‘These studs are the thickness of metal 
between the barrel core and the top of the core 
where the double studs are nailed on. The half- 
round core-print is to hold «a barrel core, 15 in. 
in diameter, with a swell on 22) in. diameter, and 
a 23-in. flange in depth of core every 23 in. in 
length. Under this core-print, a pillar-stand is 
rammed in position, which is fixed 6 in. below the 
depth of the pattern. This is to prevent any sign 
of a crush. 

Fig. 7 illustrates the core which was used in 
this mould; the core barrel was 13 ft. 6 in. long 
and 11 in. in diameter. Straw ropes, clay and 
loam were used, also a number of straight irons in 
hetween the flanges, which were wired round the 
barrel for support. To prevent the core barrel 


from lifting, six 3-in. sq. packings were placed 
in equal distances on the barrel to the surface 
of the core, and the chaplet stalks in the top box 
are placed to be central with these packings. 
They were wedged to the bearers which hold the 
top box in position. Each end of the barrel is 
wedged similarly. The gas was brought away 
from each end of the core, but it is essential to 
wedge loose barrels in the existing barrel, as it 
was short of length. The bottom part of this 
mould was made in green sand, and required 
neither fires nor mould-driers. Fig. & illustrates 
the top part of the mould; the box is 15 ft. long, 


| 
Fig. 11. 
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5 ft. 2 in. wide, and 8 in. deep. Grids were made 
to put on the joint for this litt, with prongs cast 
on, and 2-in. sq. prongs were prepared to wedge 
to the bottom bars of the top box to keep it trom 
slipping or giving way. ‘The deepest part of this 
lift was 24 in. Lifters were also used over the 
top of the grids and hooked on to the box-bars to 
help to bind and hold the sand together, as a 
few flanges had to be withdrawn from the mould 
during the finishing operation. The sand used 
to line the face of the pattern was made up of 
equal parts of facing sand and core sand. It was 
wet-blacked and finished, and Fig. 8 shows the 
part ready for turning over and fixing on stands 
to be dried. Fig. 9 illustrates the mould put 
together and practically ready for casting. Fig. 
10 is a view of the casting in the machine shop, 
where it has been marked out and is ready for 
planing. The weight of this casting was 85 ewt. 
Loco-Frame-Plate Slotter-Bed. 

Fig. 12 is a view of pattern of a bed for a 
loco-trame-plate slotter, the length of which is 
20 ft. 3 in., the width 6 ft. and the depth 19 in. 
The pattern is in one whole length, ‘which is satis- 
factory from the foundry business standpoint. It 
is a different proposition when there is only a 
half-pattern delivered to the foundry, especially 
for beds that reach 30 ft. in length. Engineers 
also restrict the machining allowance to too fine a 
limit for the length of such castings. Limiting the 
foundry to a }-in. machining allowance is too little 
when it is realised that there exists no hard-and- 
fast rule for the setting of camber. This is gained 
by experience and by making a study of section 
and design. This pattern, too, was placed in the 
plant described, the advantage being that the coke 
bed was fixed. The hole was dug out and straight- 
edges were set the whole length of the pattern. 
The straight-edges having been bedded down and 
the required camber arranged (in this case 3 in. 
was allowed). This can be obtained by holding a 
line-hand the full length of the straight-edge and 
then set down by a gauge. Having set these, the 
moulder fixes the facing sand and vents the face 
of mould. He then strickles off the whole surface, 
ready for bedding the pattern in position. The 
pattern is fixed on the bed, the core-prints are 
marked and cut out, and the patterns re-bedded on 
the surface. Weights are put on the centre of 
pattern, and care must be taken to see that the 


Fie. 13. 


pattern is pressed on the sand bed. The line- 
band is used on top of the pattern to ascertain 
that the camber is the same as the bed. Then 
the runners can be fixed and the job rammed up 
to the joint. The sides of the mould are vented 
into the coke bed, or ashes are fixed half-way the 
depth of mould, to bring gas away from the sides 
of the mould. Fig. 11 illustrates the mould, which 
shows on one side that the cores are fixed in 
position to shorten the width of the bed. These 
cores were held by spikes, and studs fixed to the 


body cores. Their size was 5 ft. 8 in. broad, 
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3 ft. 3 in. wide, and 15 in. deep. Six of them 
filled the whole mould, leaving 1} in. bar between 
each core. The thickness beneath them varied 
from 1} in. to 3} in.; the chaplets shown set in 
position, hold the cores and give the thickness 
referred to. At the end of mould the runners are 
set at the bottom. At the opposite end the 
runners are 12 in. from the surface, as it proves 
to be the most effective course to arrange the 
setting of the runners, owing to pouring with two 
ladles. Generally the foundry commences pouring 
where the largest runners are, and has the 


Fic. 14. 


required weight of metal in the mould before it 
starts pouring, with the second ladle at the other 
end of mould. Fig. 12 is a view of this mould 
closed, and ready for casting. Two moulding-box 
top-parts were used, one being 22 ft. by 8 ft., and 
the other 12 ft. by 6 ft. The largest box is 
clamped with the chain round the bearers, and the 
small box is shown ready for weights to be placed 
on the bars. Plugs are always fixed in the runner 
basins, as thev can be regulated to suit individual 
ideas of teeming speeds. The weight of the cast- 
ing is 8 tons 15 ewt., and showed only a }-in. 
in variation with line band, which is satisfactory 
from the foundry point of view. 
Cheek for Milling Machine. 

An upright or cheek for a plain milling machine 
presents several features of interest. The pattern 
is 7 ft. 3 in. long, 4 ft. 2 in. wide, and 3 ft. 2 in. 
deep. Fig. 13 illustrates the mould, with the 
cores set in position at the deep end of mould, 
and one side core in position on the slide part of 
the casting. The core on the slide overhangs in 
the mould from the core-print, and is fastened 
hack by hooks in the core, and bolted through a 
fishplate and screwed up, so that the core will 
not overbalance. The main body core rests on 
chaplets on the bottom mould, only 3 in. metal 
heing allowed. It also rests on the bottom core 
at the deep end. This core is narrow between 
the slide core and the panel in the mould. It is 
too narrow to run a thickness of cast-iron core- 
grid. Two pieces of 3 in. wrought iron were cast 
in the core-grids, and loose irons were laid in 
hetween for support. They act as binders, so 
that the pressure of metal will not break the core. 
A small layer of fine ashes was laid between the 
irons and a few wax vents to ensure the gas 
getting away from the core at that particular 
point. Fig. 14 shows the core ready for lowering 
into position in the mould. Owing to the length 
and to the vent having to come away from the 
hottom print, it is essential to have two 2-in. 
pipes to assist getting the gas quickly from the 
core. These holes also help the dresser to break 
the core-grid with a long chisel. Afterwards they 
are plugged. The depth of this core is 11 in’ and 
the width 14 in. in the narrow part. The thick- 
ness of metal round this core averages about 7 in. 

(To he continued.) 
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The Improvement of Cast Iron by Alloy 
Additions.” 


By E. Piwowarsky, Aix-la~Chapelle. 


(Transactions of the Iron Founders’ Institute of the Technical High School, Aix-la-Chapelle.) 


(Continued from page 334.) 


H.—Effect of Molybdenum (Table VIII). 

Molybdenum exercises practically the same 
effect upon the properties of the casting as tung- 
sten. Here also a marked effect appeared, this 
time in complete agreement with Smalley, only 
with about 0.5 per cent. Mo. A further increase 
of the addition to about 1 per cent., however, pro- 
duced no further increase in the quality figures. 


J.— Effect of a Vanadium Addition with Tungsten or 
Molybdenum (Tables VII and VIII). 

These tests were made before it was known that 
a vanadium addition under 0.5 per cent. produced 
no change worthy of mention in the properties of 
the casting. Nothing particularly remarkable, 
therefore, is to be expected of the vanadium addi- 
tion of 0.25 per cent. selected in this case. There 
was, in fact, a slight increase in nearly all the 
strength values, in the sense mentioned under 


additions, but rather by simple but appropriate 
adjustment of the clements already existing in the 
iron, and particularly the carbon and silicon. By 
diminishing the cooling speed of the lower silicon 
iron it is possible, even in the thinnest walled 
castings, to obtain transverse strengths of 50 kg. / 
mm.? (31.749 tons per sq. in.) and over, together 
with adequate deflection and machinability. The 
Krupp special cast iron’ even shows considerably 
higher strength properties. It is true that many 
of the strength figures of high-grade cast irons 
recorded in technical literature were obtained with 
turned transverse test pieces, these figures having 
generally a higher value than in the test with 
skin. From the experiments of O. Bauer’ on the 
so-called pearlitic cast iron according to the Lanz 
patent, it appears that turning off the skin may 
produce increases of transverse strength of 15 to 
25 per cent. But even taking this fact into 


VILL—Yests with Molybdenum and Vanadium. 


Compres- 
Si. Mo. Vv C.C. Gr. Trans- Deflec- sion. Tensile. | Shock Brinell 
Series.) per per per per per verse tion Tons | Tonsper| _ test. hard- 
cent. cent cent. cent. cent. |loadinIbs.} in ins sq. in. sq. in. ness. 
(} 1.12 a ~- 0.87 2.83 410 0.26 36.9 6.1 0.69 150 
1.16 0.19 _— 0.83 3.06 416 0.34 36.8 6.0 0.83 162 
1.16 0.41 - 0.75 3.10 415 0.27 39.2 6.5 0.81 166 
I< 1.09 1.10 _— 0.80 3.20 405 0.26 38.7 pe! 0.59 164 
1.01 0.24 0.19 0.82 3.13 475 0.23 40.7 7.6 0.65 158 
1.11 0.47 0.21 0.80 3.20 £02 0.25 42.0 8.5 0.74 154 
{} 1.13 0.96 0.25 0.75 3.16 463 0.22 46.2 8.8 1.03 176 
1.86 0.65 3.10 515 0.33 43.2 8.3 0.68 161 
1.77 0.29 — 0.59 3.14 490 0.30 48.5 10.1 0.98 200 
1.77 0.52 - 0.62 3.23 685 0.29 56.2 13.3 1.08 224 
II < 1.82 1.12 _- 0.57 2.97 632 0.28 53.5 12.2 0.80 216 
1.80 0.25 0.22 0.65 3.25 480 0.25 45.2 8.4 0.58 182 
1.88 0.57 0.20 0.48 2.92 785 0.32 68.0 15.8 1.17 248 
(| 1.77 1.14 0.19 0.44 3.29 608 0.34 60.5 13.3 1.15 139 
(| 2.80 -- -— 0.44 3.32 410 0.29 40.0 6.7 0.59 7 
2.72 0.31 -- 0.49 3.32 460 0.37 41.5 7.0 0.63 190 
2.27 0.47 - 0.51 3.38 542 0.31 53.8 9.7 0.73 202 
Ill < 2.78 0.95 — 0.50 3.13 520 0.25 52.0 8.3 0.75 191 
2.72 0.27 0.26 0.48 3.31 458 0.26 49.5 7.0 0.93 182 
2.8 0.56 0.28 0.37 3.17 680 0.33 61.5 11.9 0.75 219 
(| 2.75 1.05 0.26 0.32 3.27 633 0.33 50.5 10.2 0.60 185 


as in the 


“FP,” but it was not of special practical impor- 
tance. Nevertheless, a combination of a vanadium 
addition with an addition of tungsten or molyb- 
denum appears not to be without promise. 

If the results obtained are once more examined 
with the aid of the Tables, the elements aluminium, 
titanium and nickel ought to prove suitable where 
soft and easily machinable castings are desired. 
Chromium and also cobalt® cannot be used alone 
as an addition to grey cast iron. Chromium in 
combination with nickel is valuable for obtaining a 
strong, fine-grained casting, but the quality 
increase is uncertain, so that care is necessary, 
particularly with thin-walled castings. In obtain- 
ing the greatest strength together with high 
tenacity, vanadium ought to prove a most pro- 
mising addition element, particularly also for thin- 
walled castings. The suitable use of molybdenum, 
however, and particularly of tungsten, no doubt 
offers the most favourable prospects; the simul- 
taneous use of vanadium should be still further 
tested in regard to its value. It appears promising. 


CRITICAL EXAMINATION OF THE RESULTS. 

Important as the effect of some of the elements 
here dealt with upon the properties of grey pig- 
iron may be, it is disappointing to compare the 
results of these experiments of many years with 
what has apparently been already successfully done 
in practice in the way of producing high-grade 
east iron, and this without expensive special 

from “ Stahl rnd Eisen.” 


f. O. Bauer and E. Piwowarsky: “ Stahl und Eisen,” 
40 (1920), p. 1300. 


account, transverse figures still exist 
Krupp special cast iron, for example—which, 
reduced to the basis of bars with the skin on, would 
have given values of 50 to 60 kg. (31 to 38 tons), 
and are consequently in part far above the quality 
figures obtained in the tests here described. It 
must not be forgotten, of course, that the alloy 
tests were merely intended to he of the nature of 
exploratory tests, and were not carried out with 
iron comparable with high-grade cast iron. This 
was done to prevent the effect of the individual 
special elements from being obscured by the 
presence and operation of other materials in the 
iron, such as phosphorus, sulphur or manganese: 
Moreover, the total carbon content of the samples 
(3.4 to 3.8 per cent.) was considerably higher than 
that generally present (2.9 to 3.2 per cent.) in 
high-grade grey cast iron. How powerfully the 
effect of foreign admixtures may operate is shown 
by the following example, in which the Swedish 
pig-iron used for the tests was alloyed with the 
addition of : 

(a) 1.75 per cent. Si alone; (b) the same, but in 
addition Mn 0.5, P 0.1 and S 0.15 per cent. ; and 
(c) the same as b, but in addition with Ni 0.2 and 
Cr 0.5 per cent. 

The results of this characteristic test are set out 
in Table IX (casting and testing conditiens as 
previously stated). 

The test shows that by the addition of ‘the 
materials normally always present in technical 


° E. Maurer: ‘ Kruppsche Monatsheft,” 5 (1924), p. 116-122. 
7 “Stahl und Eisen ” (1923), p. 553. 
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cast iron, viz., manganese, phosphorus and sulphur, 
a notable alteration in the strength figures (in this 
case in a favourable direction) was produced. By 
the addition of nickel and chromium a further im- 
provement in its properties was effected. That the 
experiments here summarily described are to be 
regarded in a certain sense merely as “ funda- 
mental guiding experiments” is therefore self- 
evident, and the figures given in Tables I to VIII 
are comparable only among themselves. For 
example, whether high-phosphorus types of cast 
iron are capable of being greatly improved by alloy 
additions must almost be doubted, since experi- 
ments on the subject, made by the writer in an 
Aix-la-Chapelle foundry with chromium and nickel 
additions to the cupola-furnace iron, gave no par- 
ticular quality increases. The phosphorus content 
Tasie IX.—Effect of Normal Constituents on the Mechanical 
Properties of Pure Pig-Tron. 
Trans- | Specific 
Total C.| verse | Deflec- | Tensile | shock 
strength] tion. istrength. energy. 


Percent.| Ibs. ins. Tons/ mkg/cm* 
| sq. in. 
Casting A| 3.78 | 358 0.23 | 635 | 0.63 
Casting B| 3.74 537 0.31 9.8 0.85 
Casting C 3.81 705 0.35 14.9 1.10 


of this pig-iron was in one case 0.69 per cent. and 
in another case even only 0.28 per cent. 

In Tables I to VIIL those series of casts which 
promised special success in practice with regard to 
the alloy additions selected are printed in italics. 
According to Table VI, for example, a_rela- 
tive proportion of nickel and chromium of 0.2 and 
0.5 per cent, appears specially to be recommended 
for low-silicon pig-irons. It was surprising, how- 
ever, to find that a considerable number of tests, 
which in practice were carried out with metal from 
the cupola furnace, showed definite quality 
increases only with medium hard metal, but in 
alloying high-grade iron no quality improvement 
at all, as may be seen, for example, from Table X. 
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in itself is already of very high grade. A high- 
grade jow-carbon and lJow-silicon cast iron with 
uniform fine lamellar pearlitic matrix may well be 
compared with a eutectoid carbon steel, the 
mechanical properties of which are impaired by 
the material interruptions of the interposed 
Taste XI.—Alloy Tests with Tungsten in the Cupola 


Furnace. 


Test | Test 
No. 2. | No. 3. 


Test 
No. 1 


Remarks. 

Transverse strength, 
30 < 30 square bars; 5190 | 5250 | 6080 | lbs. 
Deflection square bars) 1.10 | 1.04 | 1.16 | Ins. 
Transverse strength, 
30 x 30 round bars} 3210 | 3280 | 3560 | Ibs. 
Deflection round bars | 0.41 | 0.43 | 0.46 | Ins, 
Tensile Strength : 
Square rods --| 14.3 | 15.5 | 17.2 | Tons/ sq. in. 
Round rods --| 14.6 | 15.9 | 17.3 | Tons/ sq. in. 
Endurance shock test} 15/14) 25/31) 32/31) Number of 
blows until 


rupture. 

Hardness (transverse 

bars rough outside) : 

Square bars --{197 |209 | 220 

Round bars |207 ais Brinell. 
Hardness (at head of 

tensile bars) : 
Square bars --|194 |207 {210 
Round bars [203 |215 f| Brinell. 


Analyses of Tests 1 to 3. 
Tests. | C. | Gr. | Si, | Mn. | | 


Per Per Per Per Per Per | Per 

cent. | cent. | cent. | cent. | cent. | cent. | cent. 
No. 1..| 3.59 | 2.62 1.18 | 0.93 | 0.16 | 0.09 — 
No. 2..| 3.55 | 2.61 | 1.11 | 0.89 | 0.16 | 0.07 | 0.56 
No. 3..| 3.64 | 2.63] 1.13 | 0.90 | 0.15 | 0.06 | 1.16 


graphite. The writer knows of no instance in the 
technics of alloying in which alloy additions to the 
extent of the proportions chosen in the tests here 
mentioned have already produced noteworthy im- 
provements in the properties of cast iron. Invari- 


TasLe X.—Analyses of a High-Grade Cast Iron Without and After Alloy Additions. 


P. | Cr. | Ni. Ti. 


~~ Material. T.C. | Gr. | Si. | Mn. 
Per cent. | Per cent. | Per cent. | Per cent. 

z= ae 3.29 2.34 1.20 0.92 

3.27 2.39 1.26 0.87 

236 | | 0.87 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
0.15 0.095 0.37 0.21 
0.16 0.105 0.45 0.22 0.08 


Corresponding Strength Properties. 


| Transverse Specitic 
Material. strength Tensile Compression Brinell shock energy Endurance 
(round rod). strength. strength. hardness. (|(without notch)| shock test. 
Ibs. Tons per sq. in.| Tons per sq. in. mkg/em? No. 
I ee ee ee 860 18 65.5 214 0.69 55 
II wis ais 845 20.6 73.5 225 0.60 70 
ne 760 i8 74.2 228 0.40 28 


The transverse strength as well as the specific 
shock energy were tested with the skin left on. 

On the other hand, similar tests in practice, 
carried out with a cast iron of medium hard quality 
with tungsten as the alloy, gave results which con- 
firm the favourable effect of tungsten on all the 
mechanical properties of the iron. Table XI gives 
the results of such a test, being in fact a reproduc- 
tion of the original report as it was received by 
the writer from the works concerned. 

If the values of the maximum mechanical pro- 
perties attained (specially indicated in italics 
in Tables I to VIII) are examined, it will be 
seen that, even allowing for the unfavourable effect 
of the skin, strength values were obtained in the 
most favourable case, which, according to certain 
published results already referred to, are plainly 
obtainable in practice with the appropriate treat- 
ment of very high-grade metal without any alloy 
addition. If, moreover, the results published in 
the foreign technical Press regarding improvement 
experiments with alloy additions are examined, it 
is found that abroad the figures even remain far 
behind those given in the present study as the best 
results of the alloy tests. The writer fears he 
must interpret these observations as meaning that, 
while it is certainly possible to improve medium 
qualities of cast iron by special elements, the 
measure of the possibility of improvement declines 
percentually very considerably where it is a ques- 
sion of a further guality increase in metal which 


ably cither the proportions of the special additions 
were higher, or else the operation of the smaller 
additions became practically effective only as a 
result of appropriate heat treatment, particularly 
by the compensation process. Regarded from this 
standpoint. the unsatisfactory results of the alloy- 
ing experiments here reported are not surprising. 
On the other hand, it seems not impossible that 
many of the results attained in the special iron 
industry in regard to the selection and proportion 
of improving additions may be directly applied to 
the further improvement of high-grade cast iron, 
particularly when—as a result of improved mixing 
principles and with a suitable utilisation of the 
latest results regarding the influence of prepara- 
tion and casting temperature—the production of 
a high-grade uniformly tempered cast iron, per- 
mitting the employment of suitable heating and 
compensation methods, has at length been achieved. 
Experiments in regard to this have already been 
initiated by the writer. 

The writer must here express his best thanks to 
Messrs. C. Ebbefeld, FE. Comblés. F. Maske, W. 
Knapp, B. Brenneke, J. Brandt, H. Dormann, and 
H. Ostermann for their sympathetic and helpful 
co-operation in the experimental portion of his 
work. His thanks ore likewise due to the Carls 
Foundry, Aix-la-Chapelle, and Sulzer Freres, 
Winterthur. which firms most readily gave him 
their assistance in his alloying experiments with 
the cupola furnace. 
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Castings for Diesel Engines. 


Conference between Scottish Foundrymen and Engineers. 


(Continued from page 325.) 


Metallurgical Considerations. 

Mr. J. Arnort, dealing with features of the 
composition of Diesel engine castings, said: 

Starting with total carbon, it was practically 
agreed that it should be low in order to ensure 
strength, soundness, and resistance to growth. We 
certainly did not want anything over 3 per cent., 
and preferably not over 2.8 per cent. With regard 
to the distribution of C, it was generally agreed 
that for strength and resistance to wear it was 
desirable to have neither free ferrite nor free 
cementite. That implied that what was wanted 
was somewhere in the region of 0.8 to 0.9 per cent. 
of combined carbon. Silicon should be as low as 
possible. It was definitely established that, other 
things being equal, increase in silicon results in 
increased growth. For that reason alone silicon 
must be kept down. The actual percentage should 
be settled after consideration of the thickness and 
size of the casting. He placed the limits at 0.7 
to 1.2 per cent. He thought Mr. Campion’s limits 
of 1 to 1.5 per cent, were far too high. A casting 
1 in. thick and of moderate size could be safely cast 
with 1.2 per cent. Si iron without fear of chilling, 
provided the sulphur was low, and very thick, 
heavy castings were quite machinable with 0.6 per 
cent, Si. Admittedly difficulties arose in settling 
the silicon content of castings with widely varying 
sections or with thin projections. It might be 
necessary to hasten the cooling of heavy chunks 
of metal, or retard that of thin sections, but in 
any case the silicon content should be kept to the 
lowest figure possible. As far as sulphur was con- 
cerned, he found it very difficult to make low- 
silicon castings with sulphur under 0.07 per cent. 
He did not think any bad effects would be experi- 
enced as long as the sulphur did not exceed 0.10 
per cent. With regard to phosphorus, in his 
opinion this element deserved more attention than 
was paid to it. Mr. Campion had expressed the 
view that low phosphorus was not only unnecessary 
but undesirable, and stated that maximum 
strength and soundness were obtained when the 
phosphorus was about 0.5 per cent. With this he 
totally disagreed. It was quite a common belief 
that low-phosphorus iron was weak. It must be 
taken into consideration, however, that hematite 
and low-phosphorus irons were almost invariably 
high in T C, running generally to 4 per cent, and 
over, and most probably that is the reason for the 
weakness. Phosphorus certainly added fluidity, 
but this effect had been so much commented on 
that many foundrymen imagine that low-phos- 
phorus iron poured like treacle. He testified that 
no difficulty was experienced in casting a shopful 
of castings made in green sand, and weighing from, 
say, 2 Ibs.. upwards, for weeks on end with iron 
containing 0.3 P and 3.3 per cent. total carbon. 
On the question of soundness, there could be no 
doubt as to the adverse influence of phosphorus. 
Examination of broken-up castings of low- and 
high-phosphorus iron left him in no doubt as to 
the effect of phosphorus in places where ‘ draw” 
was to be expected. In his experience, reduction 
of phosphorus was the most successful method of 
avoiding sponginess in thick sections or at junc- 
tions of various walls of metal. Smalley had 
demonstrated the effect of phosphorus on liquid 
shrinkage in a way that left little room for argu- 
ment. It was also significant that the average 
phosphorus-content — of American motor-car 
evilinders and pistons was well below 0.5 per cent. 
He thoucht that this was done to avoid sponginess. 
Yet point regarding phosphorus was its 
effect on the resistance of iron to shock at high 
temperatures. He had no personal data on the 
subje + but he understood that research by some 
of the Continental Diesel manufacturers had estab- 
lished the fact that phosphorus very adversely 
affected the resistance of iron to shock at high tem- 
peratures. He thought that for many reasons 
phosnhorns was not wanted. As for manganese, 
unless it was being added to stabilise the carbides, 
0.8 to 10 was a suitable percentage. 


Commercial Aspect. 

Reverting to the second question as to whether 
castings could be made of such composition as out- 
lined and at a reasonable figure, the main diffi- 
culty was to melt a low-phosphorus charge in a 
cupola without getting a high TC. If a moderate 
percentage of steel was included in the charge, the 
TC might or might not be reduced. Admittedly, 
eareful control of the cupola went a long way 
towards obtaining the desired carbon content, but 
he (Mr. Arnott) had not found it possible to get 
the TC below 3 per cent. every time. Hence he 
thought that to meet such an exacting specifica- 
tion it was desirable to melt in a furnace in which 
the charge did not come into contact with the fuel. 
Leaving out the electric furnace; there was the 
choice of an air furnace or an open-hearth fur- 
nace. He had no data on the cost of melting iron 
in an air furnace, but, judging from the fuel con- 
sumption on melting gun metal, he estimated the 
extra fuel cost over cupola melting should not ex- 
ceed 10s. per ton. There was no doubt that melt- 
ing in a hearth furnace fired either by coal, 
powdered coal, oil, or producer gas, much closer 
control on consumption would be possible than in 
the cupola, and the effect of additions of steel and 
ferro-alloys more exactly foretold. This seemed to 
he the case with malleable cast iron, the best 
quality of which was melted in hearth furnaces. 

For the castings which were known te be sub- 
jected to high temperature, and where growth was 
feared, it was desirable to add some element which 
would prevent dissociation of the carbides. Man- 
ganese was very good, but he believed the host 
agent that has yet been investigated is chromium. 
He might refer those interested to the Paper* given 
by Mr. Donaldson to the West of Scotland Tron and 
Steel Institute last session. He tested, amongst 
others, an iron with 0.4 per cent. Cr and found 
that the 0.4 per cent. Cr had a greater effect in 
stabilising the carbides than even 2.4. per cent. 
Mn. The cost of adding 0.5 per cent. Cr is less 
than 5s, per ton of iron melted, and there would 
be no difficulty in adding it to an air furnace. 
Many works had available stainless steel scrap, 
and this would be an excellent material for intro- 
ducing chromium, 

In summing up his remarks on composition, he 
advised for highly-stressed and heated Diesel cast- 
ings the following: —TC, 2.6 to 2.8; Si, 0.6 to 1.2 
per cent. according to section, and adjusted to 
give 0.9 CC in the casting; Mn, 0.8 to 1.0; S, 
under 0.1; P, under 0.2; and Cr (if desired), 0.5 
per cent. 

Hematite iron, low in S, was as cheap as ordi- 
nary Scottish foundry pig. He submitted that 
even with the extra cost of melting in a hearth 
furnace and adding chromium the total cost would 
be only about £1 per ton more than that of ordi- 
nary pig-iron melted in a cupola. It would cer- 
tainly be less than that of cold-blast iron, or even 
of the many so-called refined irons on the market. 


Weight per Horse-Power Limits. 

Mr. Rorert Love said Mr. Vincent had referred 
to the weight per b.h.p. of the present-day Diesel 
engine and quoted figures which he thought would 
ultimately be attained with this class of prime 
mover. He (Mr. Love) stated that engines were 
now being built, the weight per b.h.p. of which 
worked out at from 75 to 80 Ibs. These engines 
operated at from 300 to 350 r.p.m., and cast iron 
had of necessity been displaced by cast steel and 
aluminium for most of the castings. For the 
cylinder liners, cylinder heads, and piston, cast 
iron has been retained, so that if steel or other 
suitable metals of high tensile strength were used 
for those parts, the weight per b.h.p. could he 
further reduced. Mr. Richardson had explained 
one reason why the thickness of metal for similar 
duties varies in the patterns received from 
different firms. Another reason was given by the 
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author of one of the papers, viz., that it was 
possible to cut two test pieces from different parts 
of the same casting and get totally different 
results as to the tensile strength. It will be clear 
that if one designer fixes his scantlings with 
regard to the low tensile-strength and another to 
the high-tensile strength, different thicknesses 
must result. When the foundryman can supply 
castings in cast iron which can be guaranteed to 
have a tensile strength not below, say, 10 tons per 
sq. in. in any part there will then he some hope 
of uniformity in the thickness of metal used by 
designers, 

Regarding the contraction during cooling of 
castings in steel, it had been found that in intri- 
cate castings for Diesel engines steel did not 
contract any more than cast iron. The illustra- 
tions showing the cylinder liner for the Still 
engine (Figs. 7 to 15) clearly showed that care- 
fully considered design and planning of foundry 
work were essential. They also showed that the 
British foundryman is not behind his Continental 
neighbour in ability. The unfortunate position 
was that less attention bad been given to intricate 
easting work in Britain than on the Continent. 


Electric Cast Iron Gives Good Results. 


He thought the foundryman was wrong in sup- 
posing that the average Diesel engineer expects to 
get an intricate casting in special cast iron at the 
same price as an_ ordinary casting. The 
engineer will usually be found quite prepared to 
pay a slightly higher price for special quality 
castings for parts subjected to heat stresses. Mr. 
Arnott referred to the special cast iron required 
for this work, and he confirmed the view that the 
cost of this material need not be excessive. He 
found that the composition of the metal proposed 
by this speaker agreed with figures which he had 


found to give good results in practice. These 
were as follow :— 
Gr. Ce. Mn. Si. 
o/ o/ o/ 
Cyl. Head 2.35 0.35 1.0 1.49 0.167 0.08 
Cyl. Liner 2.2 0.5 0.6 1.53 0,12 0.11 


These were actual results of analysis of castings 
which had given good service in Diesel work. 
There was one point in connection with this ques- 
tion, and that was the method used in melting the 
iron. The cast irons referred to above were not 
melted in an ordinary cupola, but in an electric 
furnace, thereby giving more control over the 
carbon contents. For Diesel engine work he con- 
sidered that castings for cylinder liners shonld 
have a Brinell hardness number not below 189, 
and he would prefer from 200 to 220 if possible. 
He was aware that some authorities did not con- 
sider the Brinell number as a reliable indicator of 
wear-resisting qualities, but it was the only method 
which can be easily applied in the workshop. The 
type of cast iron required by the engineer for 
Diesel engine work was a metal, free from growth 
at high temperatures and having a high tensile- 
strength. If designers could rely on always 
obtaining cast-iron castings of tensile-strength of 
from 12 to 15 tons per sq. in. througheut a cast- 
ing, then they could reduce the seantlings and 
therefore the weight of the parts to a consider- 
able extent. 

Fundamental Desiderata. 

Mr. J. G. Pearce (Director B.C.1.R.A.) pointed 
out that Professor Mellanby gave as the most 
severe service temperatures in Diesel practice, a 
full load maximum of about 420 deg. C. At these 
temperatures he considered the danger due to 
growth over-estimated, and that more attention 
should be paid to ordinary thermal expansion, 
thermal conductivity, specific heat, mechanical 
strength, which diminished to a marked degree at 
400 to 500 deg, C., and resistance to abrasive 
Wear. Below 600 deg. ©. he considered that 
growth was very small, being roughly 3 per cent. 
to 5 per cent. of the thermal expansion, but it 
increased rapidly beyond that temperature. <A 
good standardised test for growth was badly 
needed, and the value of Fig. 3 would be greatly 
increased if Professor Mellanby could the 
analysis of the irons concerned and the nature of 
the heating. The Cast Tron Research Association 
at the present time was investigating the question 
of heat-resisting irons, and the resistance of irons 
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to abrasive wear. Mr. Hurst had stated that 
ferrite was not good when iron had to have high 
abrasion resistance, and Mr. Campion — had 
emphasised the danger due to free cementite. 
The pearlitic condition, therefore, appeared to be 
desirable for liner piston castings. For 
obvious reasons it was not possible to get precisely 
similar irons for both liner and piston ring, but 
the reciprocal character of abrasive wear sug- 
gested that the wearing surfaces should not be too 
dissimilar either in the material, treatment or 
nature of surface. It would be dangerous to 
conclude hastily that an ideal abrasion-resisting 
iron was ideal heat-resisting iron. Any 
similarity is probably more due to the negative 
virtue absence of harmful constituents than to the 
fact that two service conditions so different in 
character demand the same properties from the 
material. The requirements might well be 
antagonistic, especially with regard to total 
earbon, Metallurgists might be able to say 
within limits from general principles the lines on 
which composition and treatment of irons for 
internal-combustion engines should go. Engineers 
might carry on the expensive process of experi- 
menting on the client, but the most rational way 
was to carry out investigations in such a way that 
the information required would be placed at the 
disposal of the designer with the minimum of cost 
and danger. 


Low Phosphorus Deemed Undesirable. 


Proressor Campton said Mr. Donaldson had 
referred to the effect of chromium, and _ stated 
that 0.4 per cent. Cr. gave the same result as 
25 per cent. manganese. He was quite aware of 
the influence of chromium and had referred to it 
in the paper, but his experience had been that 
everything obtainable from chromium could be 
obtained more easily by manganese and at lower 
cost. The loss of chromium was liable to be con- 
siderable, and further manganese irons machined 
more easily than chromium irons. He had never 
stated 2.5 per cent. as the desirable content of 
manganese. With regard to phosphorus, there 
need be no segregation with 0.4 to 0.5 per cent. 
if the metal was suitably cast and cooled, and he 
took it for granted that where metal for Diesel 
castings was concerned, attention would be 
directed to proper manipulation. Mr. Arnott had 
also referred to the phosphorus, but as a matter 
of experience over many years, he was quite cer- 
tain that excessively low phosphorus content, 7.¢., 
below 0.2 per cent. was not only unnecessary, but 
undesirable. The question of thermal conduc- 
tivity of the metal was of the greatest importance, 
and it might possibly be shown eventually that it 
was a measure of the suitability of the iron for 
Diesel liners, ete., but some further investigation 
was necessary. It had been suggested that the 
engineer should discard cast iron as undesirable, 
hut he entirely disagreed with that, as under 
proper control the manufacture of castings could 
be produced of great uniformity and regularity 
of properties. He thought that Mr. Vincent's 
suggestion that growth tests on iron which had 
heen cut from old engines were unreliable, owing 
to growth having finished, was correct. PBrinell 
hardness and absence ef porosity could be guaran- 
teed, but personally he was not satisfied that an 
ordinary Brinell test was a correct measure of 
hardness in the case of cast iron. Mr. Arnott 
had apparently found a specification of composi- 
tion in his Paper, but he had given nothing of the 
sort, and if Mr. Arnott would read the paragraph 
above the one which had so perturbed him, he 
would see an express disclaimer of any such inten- 
tion. He had simply mentioned some limits be- 
tween which the elements were usually present. 
Mr. Arnott had also attributed to him statements 
which he had never made, such as low phosphorus 
irons were weak, and could not be properly 
melted. Both statements were absurd, and he 
never heard them from any one but Mr. Arnott 
himself. If draws occurred in iron containing 
the quantity of phosphorus mentioned it pointed 
to faulty manipulation. Mr. Arnott appeared to 
think that a pin-hole was of no consequence, and 
had defined it as meaning a hole 1/16-in. dia. If 
he thought that engineers would accept important 
oil engine castings with such sized holes in them 
he was welcome to his opinion, but he would pro- 
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bably change his view when he had some 
experience. Mr. Pearce had stated that he agreed 
with every word which Mr. Arnott had said, so 
that the reply already given applied to Mr. 
Pearce’s remarks regarding the same points. As 
regarded the growth of cast iron, that which 
occurred at temperatures above 600 deg. C. was of 
very small moment as far as Diesel work was con- 
cerned. Mr. Pearce stated that growth below 600 
deg. C. was of small dimensions, and its import- 
ance had been over-estimated. He could not agree 
with that statement. It was of sufficient magnitude 
to have caused considerable trouble to engine 
builders in the past, and it was, in fact, the first 
thing that brought home to them the necessity of 
using special cast iron for internal-combustion 
engines, 


Small Engines as Bases for Experiments. 


PRoressor MELLANBY said Mr. Vincent com- 
plained of the intricacy of the formule necessary 
to estimate the stresses in cylinder liners. He 
should not, however, blame the mathematician. 
He had admitted himself that the forces at work 
must be very complicated, and it was unreason- 
able to ask that any formula which took into 
account the stresses thus produced should be a 
simple one. There were many other cases in 
engineering practice where complicated methods 
of investigation must be adopted if results 
approaching the truth were to be obtained. Take, 
for example, shaft oscillations. It was true, of 
course, that some engineers had disdained to seek 
the assistance of the mathematician and have 
fixed dimensions by the aid of what they called 
their engineering instinct. Disaster had often 
followed this practice, and probably also a period 
of reflection when the cost of engaging a tech- 
nically-trained designer had been balanced against 
the losses incurred by the failure. 

It has also been stated by Mr, Vincent that 
experiments on small engines were of little use. 
While he strongly disagreed with him on this 
point, he called his attention to the fact that a 
very complete investigation of the temperature 
distribution in the liner of a large internal-com- 
bustion engine had been given in the proceedings 
of the Institution of Engineers and Shipbuilders 
in Scotland. The engine upon which _ these 
measurements were made was the double-acting 
two-stroke cycle one built by the North British 
Diesel Engine Works, and examination of the 
curves would reveal how low these liner tempera- 
tures are. 


Steel Liners 


The question of steel liners had also been raised. 
It was well known, however, that steel liners have 
been tried in large engines in this district and had 
not proved particularly successful. It was pleas- 
ing to meet with such an optimist as Mr. Arnott. 
He only wished he had met him some years ago 
when he was looking for someone to cast liners 
and pistons to a definite specification. Mr. 
Arnott had complained that the limits suggested 
by Mr. Campion were not sufficiently rigid, but in 
his own experience he had come across very few 
foundries which were prepared to guarantee to 
produce castings within them. He mentioned, 
however, that a liner and piston, according to the 
specification outlined by Mr. Campion, were made 
for an engine working in this College and they 
had given every satisfaction under very trying 
conditions. This engine had worked for consider- 
able periods with an indicated M.E.P. of 170 Ibs. 
per sq. in., and since there was no water cooling 
in the piston it would be recognised that the con- 
ditions there must have been very severe. 

The fact that cast iron had stood such conditions 
successfully indicates that it was not so bad a 
material as some people would lead one to believe. 
There were othor points that have been raised, but 
he gathered that there was a possibility of this 
meeting being adjourned, and that these questions 
might be dealt with at a later date. It will be 
apparent, however, to all that progress was being 
made. Difficulties which a few years ago were 
very great were now only of minor importance, 
and he felt sure that meetings such as this, where 
troubles were frankly acknowledged and discussed, 
would result in removing these difficulties alto- 
gether. 
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Mr. Joun Bett, who presided during the latter 
part of the meeting, proposed a cordial vote ot 
thanks to all who had taken part in the discussion 
and for the valuable contributions they had made 
to the subject. He referred especially to the 
courteous way in which the members of the 
Institution of Mechanical Engineers had met them 
and discussed the various points which had been 
raised. 


Foundry Query. 


Phosphor Bronze Spindles. 
(See page 508.) 

With reference to *‘ Cuprum’s”’ as to the cast- 
ing of phosphor bronze spindles, an addition of 
a small quantity of lead may be found beneficial 
to some extent, but will not prevent the cited 
trouble, that is, mottled fracture. The first and 
main point with a composition of this kind 
(91 Cu., 8.5 Sn., 0.5 P.) is, without doubt, in the 
process of melting. As the simplest and most 
economical method is the best, the following, if 
adhered to, will be found to give satisfaction : 

When charging a pot or crucible, previous to 
melting, it is advisable to throw a small quantity 
of common salt (Na Cl)—about one or two ounces 
is quite sufficient—on the bottom. Then charge 
with copper, or, as the case may be, scrap gates 
or sprues. When the whole is melted and ready to 
receive the mixings, add about one-half of the 
deoxidant phosphor copper and stir gently. Then 
introduce all the Sn and push below surface until 
melted, and give a gentle stirring, and, at the same 
time add the remainder of the phosphor copper. 
The pot may now be taken from the furnace an! 
skimmed ready for pouring. : 

When pouring it is advisable to pour cautiously 
and not to tilt the crucible suddenly, as this 1s 
apt to cause the first portion of metal that enters 
the runner or mould to splash or break into small 
globular pieces, which may enter and become at 
rest for the moment at some part of the mould 
awaiting a further inflow before they are picked 
up and redissolved. These chilled particles cause 
trouble if they are not wholly dissolved, sometimes 
they lie just beneath the skin or surface of the 
casting and are not visible even after machining. 
Such a casting is almost certain to be porous and 
lew in tensile strength. 

For green-sand moulding, sand of good quality 
should be used, must not be too damp nor peanec 
(rammed) too hard, and should be well vented. 
Finish off the mould by rubbing or smoothing up 
the face of the sand with plumbago. 

Gates or runners, where practicable, should be 
cut and attached to the bottom of the casting and 
run upwards. Large down-runners are _ not 
required, but a considerable height of feed is 
desirable. 

In the preparation of moulds for casting hori- 
zontally, it is essential to have them slightly on 
the tilt, the lowest part of the box to be at the 
runner or pouring end. This method prevents any 
break in the flow of metal, therefore a continual 
steady stream with little or no agitation is 
attained which is constantly under pressure at the 
ingates. 

If ‘*Cuprum”’ is anxious to add Pb., he will 
find the following suitable: Add to the whole com- 
position, without any deduction whatever, } Ib. of 
Ph. and 1 th. of tin. The Zn. must be introduced 
before the Sn. and immediately after the first 
portion of phosphor copper. Proceed as indicated 
above, finally adding the tin and lastly the lead. 
—G.C.S. 


Tue Bircnrretp Founpry Company, Limitep, Chain 
Walk, Birchfield, Birmingham, are paying a first and 
final dividend of 3s. 5d. in the £. 

INFORMATION on the nature and occurrence of 
aluminium minerals, the properties, uses, production, 
etc., of bruxite and aluminium, is given in a work by 
Mr. W. G. Rumbold, of the Imperial Institute, en- 
titled Bauxite and Aluminium” (John Murray, 
6s.), one of a series of monographs on mineral resources 
issued under the direction of the Mineral Resources 
Committee of the Institute. The various deposits of 
bauxite in the British Empire and elsewhere are 
described and illustrated by a map. The book con- 
cludes with a full bibliography. 
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The Transverse Test of;,Cast Iron. 


By H. C. Dews, Assoc. Met. 


Modern metallurgy’s greatest need is for safe 
and sound tests. To-day there is a greater volume 
of research on mechanical testing, a more strin- 
gent review of old methods, and a more plentiful 
crop of suggestions for new tests than has ever 
before been possible. The urgent demands for 
safety in spite of the more severe conditions which 
metals have to withstand in service, together with 
the greater economy demanded because of the 
rapid rise of fabrication and upkeep costs, and 
the more general use of metals for all purposes are 
the reasons that attention has been focussed on 
discriminating, testing. 

In these circumstances, to trace the development 
of certain tests from their early conception to our 
modern practice is likely to prove both instructing 
and entertaining, 

The history of the testing of cast iron by means 
of the transverse test—most familiar to the 
foundryman probably of all tests—affords a typical 
example of the evolutionary process through which 
many similar tests have passed. Such develop- 
ment usually begins when working conditions sug- 
gest a crude, imitative test on a small scale. This 
test is seized upon, refined and glorified almost 
into a rite, until the searchlight of more serious 
study and research dispels the rosy haze and leaves 
—one dare hardly suggest it of the transverse test 
a frail naked wretch in danger of becoming 
somewhat of a joke. 

The earliest records of the application of the 
transverse test appear to date to 1847, when 
Robert Stephenson used it to determine the best 
kind of iron to use for the girders of his high- 
level bridge at Neweastle-on-Tyne. The opening 
of the railways gave a great impetus to scientific 
testing generally, and for many years the railway 
companies and a few of the very large works led 
the way in exploiting industrial testing. Towards 
the end of the last century transverse testing had 
become fairly common, and a few investigations 
on the test had been inaugurated. Keep and 
Moldenke in America and Prof. T. Turner in 
England were the leaders of this early work. 

W. J. Keep used transverse bars to show the 
effect of various elements on the properties of 
east iron, and as a result of his work he was able 
to cal] attention to some failings of this test which 
had hitherto escaped notice and which were after- 
wards to be the cause of a huge volume of work. 
He constructed a series of curves showing the 
variation of strength of the iron with the size of 
the bar tested. In relation to these curves he says 
they are ‘‘ theoretical, but they are formed from 
actual records. The results are what it is desired 
to obtain, but are so far from the actual results 
on account of flaws and molecular changes that in 
calculating the strength of cast-iron structures it 
is necessary to allow a very large factor of safety. 
Conclusions may be drawn from this diagram, 
because it is constructed from actual records of a 
large number of ordinary foundry castings. It is 
necessary to consider the opinions that have 
already been formed, and why thev have existed, 
and the conclusions must accord with shop experi- 
ence.’’* Modern research would look askance at 
such a frame of mind as is here disclosed to 
approach a scientific inquiry. Nevertheless, some 
of Keep’s conclusion were quite sound, especially 
when he says: ‘‘ The records of one size of test 
bar cannot be reduced to that of another by any 
formula now in use, because any change in size 
will change the size of the grain, and therefore the 
strength.’’+ The line of reasoning here employed 
is not that which modern methods of investigation 
have helped us to pursue, but the conclusions are 
quite in accord with those reached by later 
workers, 

It may he of interest to semi-steel enthusiasts to 
know that it was regarded at this time as one of 
the shady tricks of the trade to add steel turnings 
to cast iron for a transverse test in order to get 
better results. 


* J. Iron and peoal Inst., 1895, No. 2, p. 238. 
+ loc. sit., p. 23 


Mr. EF. Adamson, in 1906, demonstrated that to 
obtain the best results from a 2 in. by 1 in. by 
36 in, centres bar it was necessary to cast the bar 
on edge, slightly sloping from the horizontal and to 
test it on edge the same way up as cast. These 
directions are typical of the spirit of foundrymen of 
twenty years ago, when the primary object of test- 
ing seemed to ‘be to get good figures no matter 
what the cause or effect. For many years trans- 
verse bars were sedulously tested the same side up 
as cast until somebody, on carefully checking the 
matter, failed to notice any material advantage by 
this selection. Later when Moldenke suggested a 
cause of this peculiarity of transverse bars, it be- 
came apparent that foundry conditions, and to a 
smaller extent the nature of the iron decided 
whether any better results could be obtained with 
the top or the bottom uppermost in the testing 
machine. When the molten metal enters the 
mould, said Moldenke, as usual at the bottom, it 
dries and heats the bottom of the mould and is 
itself cooled somewhat. When the mould is filled 
this cooled metal is not able to heat the top sand 
so much as the bottom, and the two sides of the 
har are thus differently cooled. This results in 
one side of the har being stronger than the other. 
and since one side is in tension and the other is 
compression, when tested the difference becomes 
apparent. 

A few years before the war attention was turned 
to the effect of machining transverse bars. Some 
workers tried to show that higher results were 
obtained from machined bars than in the “as 
cast ’’ state; others argued that the contrary took 
place. More regular results were pleaded by some 
for machined bars; others said that the results 
from ‘‘ as cast ’’. bars were more consistent. Even 
down to the present day one finds an occasional 
revival of this controversy. The truth of the 
matter is that whatever advantage is to be gained 
from testing in either state is so slight as to be 
liable to he completely masked by other variables, 
and for practical purposes can subverted 
entirely to convenience. 

Much of the research on the transverse bar has 
centred around a certain formula during the last 
twenty years, and it would be advisable at this 
stage to consider it in detail. When a bar sup- 
ported at each end is centrally loaded there are 
two forces at work. One is the external force due 
to the applied load, and the other is the internal 
force due to the strength of the material. The 
moments of these two forces are equal in magni- 
tude and opposite in effect. The moment of the 
external force, M ex, is equal to the weight applied 
to the bar multiplied bv a quarter of the span 
hetween the supports. That is 

Wi 
M ex 
The moment of the internal force, M int, is eqtal 
to the stress intensity F across the section of the 
bar multiplied by the section modulus Z. That is 
M int = fZ 
and since M ex = M int 


therefore i = fZ or f = J 


The value of the stress intensity f, in tons per 
square inch, calculated in this manner, called by 
various names, such as the stress resistance to 
fracture, ete., has been said to be a value funda- 
mental to the material and independent of the size 
and shape of the bar. Those who first applied the 
formula to cast iron bars have advocated the 
general adoption of the proceedure of calculating 
transverse test results to their f value and have 
said that thereby truly comparative figures could 
be used as a real guide in assessing the strength of 
cast iron for structural purposes. For example, in 
1909, Mr. E. Adamson worked out all his trans- 
verse results to their f value in an attempt to 
show the superiority of machined over bars ‘ as 
cast.”” 

If, as the formula assumes, f is indenendent of 
the shape and size of the bar, it should follow that 
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the formula would provide a means of calculating 
the load required to fracture any particular size 
of bar from a known load required to fracture a 
test bar of a certain specified size. The value of 
the section modulus of a rectangular section of a 
bar is 
2 
6 
and by substituting in the equation above it 
becomes 
6W1 
~ 4b h? 
From this it can be calculated that the load re- 
quired to fracture a bar 2 in. x 1 in. x 36 in. 
centres, if divided by 1.333, should be the load 
required to break a bar 1 in. x 1 in. x 12 in. 
centres. Professor T. Turner did much to popu- 
larise this factor when he applied it to his classical 
research on cast iron many years ago. Super- 
ficially the suggestion sounds a reasonable en- 
gineering proposition, and appears to offer real 
advantages. Deeper research, however, has _ re- 
vealed some serious fallacies in the reasoning. 
Several workers have tested bars of the same iron 
both ‘as cast’? and machined and compared the 
results. From all these researches it becomes 
quite apparent that the theoretical ratio 1.333 
does not hold good in practice, nor has any other 
simple ratio emerged. Results from two of the 
most outstanding of these researches are quoted in 


Table I. 


Tae I.-Comparison of two sizes of Transverse Bars :— 
(a) 2 in. by 1 in. by 36 in. centres. 
(b) 1 in. by 1 in. by 12 in. centres. 

Theoretical ratio of breaking load a/b = 1.333. 


Ratio of breaking 
load. No. 
Authority. | State of |——__—_—-_—_|_ of 
bars. High- | Aver- | sets 
est. | Lowest | age. |tested. 
G. Hailstone | as cast 1.166 | 1.134 | 1.146 15 
J. Tron & Steel 
Inst. 
1914 .-| machined] 1.162 | 1.142 | 1.153 26 
G. S. Bell and 
C. H. Adam- 
son ..| as cast 1.473 | 1.350) 1.419 12 
J. Tron & Steel 
Inst. 
1924 ..| machined! 1.419 | 1.278 | 1.324 9 


Examining the derivation of the value of the 
section modulus Z. Suppose the rectangular 
figure shown in Fig. 14 represents the cross-section 


WwW WwW 


| | 


Compressice 
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Fic. 1. 


of a transverse bar under a load W as shown. 
As the load tends to bend the bar in the centre 
its top surface will be under a compressive and its 
bottom surface under a tensional stress. The 
centre plane aa must therefore be free from stress 
of any sort. The black areas in the figure can thus 
be taken to represent the ratio of the stress in 
various parts of the section. Engineers regard 
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the modulus of such a section as the area of the 

shaded portion A multiplied by the distance be- 

tween their centres of gravity D. Thus 
Z=AD 

The actual values of Z for the two sizes of bars 

under consideration are shown in Table II. 


TaBLe II.—Values of Section modulus of figures shown in 
fig. I., for two sizes of transverse bars. 


Figure. | lin. by 1 in. | 2in. by Lin. 


A 0.1667 0.6667 
B 0.1524 0.5939 


This derivation of the value of Z assumes several 
special conditions to exist in the material. Two 
of these are that the deformation under load shall 
be perfectly elastic, that is, the strain shall be 
directly proportional to the stress and that the 
deformation per unit stress or modulus of elas- 
ticity shall be the same whether the stress is com- 
pressive or tensional. Neither of the conditions 
prevail when cast iron is loaded. Fig. 2 shows a 
typical stress-strain curve for a common type of 
grey cast iron. The dotted line shows the path 
the curve ought to take to fulfil the conditions 
mentioned above. To revert, then, to the modulus 
figure, it is obvious that the boundaries of the 
black areas representing the distribution of stress 
should follow the curvature shown in Fig. 2. The 
section re-drawn under this condition is shown in 
Fig. 1s, and the new value of the section modulus 
is shown in Table II. The ratio of the load to 
fracture a  2-in. x l-in. x 36-in. centres bar 
divided by the load to fraction a 1-in. x 1-in. x 
12-in. centres bar of this particular iron, using 
the new section modulus values, would be 1.299, 
against 1.333 by the old formula. 

So far it has been assumed that an uneven stress 
distribution is only noticeable across the section of 
the bar. It must be apparent, however, that the 
same curves gradients dissimilar on cach side of 
the neutral plane will occur along the length of 
the bar. This also is not allowed for in the 
standard formula. So far back as 1899 Moldenke 
found that there was a fall in the value of f as 
the span was increased, which has been subse- 
quently several times confirmed. It has also been 
noticed that the variation depended on the type of 
iron tested. These facts are all accounted for in 
the explanation above. 

The stress-strain diagrams upon which these ratios 
ultimately rest vary slightly for each variety of 
iron tested, and in consequence to determine and 
apply a factor of this description to every case 
would necessitate a far greater volume of work 
than even the most enthusiastic foundryman would 
be prepared to undertake, and indeed the effort 
would be quite incompatible with the advantage 
to be gained. 


Conversion from Square to Circular Bars. 


Exactly similar reasoning forbids the applica- 
tion of any definite conversion factor to circular 
bars, and, of course, the conversion of results on 
circular bars to those likely to be obtained on 
rectangular or vice versa is equally impracticable. 

A possible explanation of the lack of propor- 
tionality between stress and strain on cast iron 
which thus upsets the engineer formulw is to be 
found after a consideration of the microstructure. 

The mechanical properties of cast iron depend 
primarily upon the structural constitution. The 
most important micro-constituent from this point 
of view is the graphite. The amount of graphite 
and the way in which it is distributed depend on 
the amount of total carbon and other elements in 
the iron and its rate of cooling. In the ordinary 
grey iron instanced above there would probably be 
about 10 per cent. by volume of flakey graphite 
present. After the graphite the next most impor- 
tant consideration is the ground mass of ferrite 
and pearlite in which it is embedded. The pro- 
portion of each will depend upon the composition 
and the rate of cooling of the iron. In the sample 
under consideration there would, roughly, be the 
same proportion of ferrite and pearlite as in a 
medium carbon steel. Such a steel under load 
would deform in a perfectly elastic manner. The 
modulus of elasticity would be about 13,400 tons 
cither in tension or compression, from which it 
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can be calculated that the deformation under a 
load of 10 tons per sq. in. would only be about 
U.00075 in. per in. of gauge length. From the 
diagram in Fig. 2 it is seen that the actual defor- 
mation on cast iron is over twice this amount in 
couipression and about three times this amount in 
tension. 

The extra deformation of cast iron appears to 
54e due to the presence of the graphite. This weak 
pow cery constituent reduces the adhesion between 
the metallic parts of the iron and allows some extra- 
crystalline slip to take place. If this is the case, 
#« reduction in the amount of the graphite should 
bring the amount of deformation nearer that 
obtained in a steel. This is the case, as a white 
iron on test will show only about 0.0009 in. per 
in. of gauge length at 10 tons per sq. in. load. 
No matter how the fracture is induced in cast 
iron, it always passes around the crystal grains 
and from this and a consideration of the elastic 
constants of pure iron and pearlite it seems likely 
that the metallic portion of grey cast iron has not 
passed its elastic limit when the graphite gives way 
and fracture of the piece ensues. 

The size of a casting, its pouring temperature. 
rate of cooling and chemical composition all affect 
the structure of the iron upon which the shape of 
the stress strain diagram apparently depends. 
And since the shane of this curve appears to 
govern the evaluation of stress formule, the pos- 
sibilities of their use in a strictly fundamental 
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manner becomes more remote. Standardisation 
of the transverse test bar as a way to avoid some 
of the difficulties mentioned here has been dis- 
cussed, notably at the Foundrymen’s Congress in 
aris a little while ago, but there is still no 
accepted international standard, and even if such 
agreement could be reached there would still re- 
main the difficulty of correlating test results with 
practical conditions. The empirical foundation of 
this test still forbids such an attainment. 

Engineers in the past had only a scanty know- 
ledge of the properties of their materials, and 
knew few of the modern tricks of calculation. 
They relied for the most part on empirical data 
collected from structures similar to those thev 
intended to erect, and when a new departure was 
contemplated the engineer was guided generally 
by that innate sense of fitness with which practice 
of his art had endowed him. Instinct, alas! in 
material conceptions is gravely liable to error. and 
it must he with mixed feelings that we realise 
that, in spite of all our modern scientific testing 
and control, the works of early metal workers fall 
so little short of ours in perfection of design and 
capability of endurance. This should not, how- 
ever, debar us from a constant search after more 
fundamental conditions, and in such a search the 
transverse test should certainly be subject to 
scrutiny. 


Machinery Requirements for the Ukraine.-The 
Board of the Ukrainian Supreme Economie Council 
has found it necessary to expand considerably the 
original programme for the importation of machinery 
for various purposes, parts of machines and materials 


The Modern Suspended Firebrick 
Arch. 
(By Ovr ENGINEFRING CORRESPONDENT.) 


Of great importance for almost all classes of 
furnace construction is the new flat suspended 
firebrick composite arch which can be made almost 
any width, and certainly up to 30 ft. span without 
difficulty. This is of the greatest importance for 
many operations in the iron and steel industries, 
such as annealing furnaces for example, as well 
as in the glass, carbonisation and general chemica] 
industries. 

The general principle of this type of arch. 
invented about twelve years ago by M. H, Detrick, 
of Chicago, is essentially an arrangement of flat 
heavy steel girders placed across the top of the 
combustion chamber, to which is suspended stan- 
dard interchangeable firebrick blocks using free 
swinging cast-iron arch hars attached to the girders 
sliding in a hollow ** tee ”’ shaped groove in the top 
of the blocks. The ‘‘ Detrick Usco ” arch on these 
lines was introduced some time ago in Great 
Britain, being supplied and manufactured by the 
Underfeed Stoker Company, Limited, of London. 
and water tube boilers at over 35 power plant 
installations have now been fitted. 

This type of arch has many advantages, the chief 
of which is that, as compared with the ordinary 
sprung arch, the wear and tear is enormously 
reduced, since each block swings freely and is sub- 
jected to no strain either in compression or be- 
cause of expansion and contraction, the whole mass 
of the blocks being grouted together in position, 
but the ends and sides have loose asbestos placed 
in the crevices to make a joint with the walls. 

In one given case of water tube boilers the 
simple arch cost £159 to build and for five vears 
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the average cost of repair was £90 per annum, 
whereas a modern suspended arch complete with 
ail the supports was £300 in capital cost. But the 
repairs for five years were only £20 per annum, 
i.c., a total of £400 as against £600. This is a 
fair indication of the great advantages of the 
suspended arch of which many thousands are at 
work in the United States. 

Water tube boilers are rather a special case of 
furnace work, because the sprung arch used for con- 
structional reasons is entirely wrong so far as the 
efficiency of combustion is concerned. Thus the heat 
is deflected downwards more to the side of the fire 
than the middle, instead of the reverse way, since In 
a travelling grate stoker the coal travels slower at 
the sides, due to the friction of the walls, and the 
combustion is already more sluggish in the middle. 
Also the flames and hot gases tend to he discharged 
to a greater extent from the top of the arch and 
consequently through the centre of the boiler tubes 
instead of being equally distributed, whilst the 
construction is very complicated, requiring highly 
skilled labour, with the use of tie reds and other 
ACCESSOrIES The worst objection, however, is that 
the sprung arch can only be built 8 to 9 ft. wide 
hecause otherwise the height would he too great 
and in many large water tube boilers the grate 
may easily be 25 to 30 ft. in total width. Conse- 
quentiy two to four separate stokers, each with 
comparatively narrow combustion chambers, have to 
be constructed side by side, which means a waste 
of valuable combustion space because of the heavy 
vertical walls necessary, at least 2 ft. 6 in. thick, 
and complications due to controlling separate 
stokers with fans and other auxiliaries. 
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The Graphite Eutectic in Cast Iron. 


By J. E. Hurst. 


The dual conception of a stable and metastable 
system of equilibrium as applied to the constitu- 
tion of the iron-carbon series of alloys demands 
the existence of a eutectic mixture of austenite 
and graphite immediately upon the completion of 
the solidification of these alloys when the solidifi- 
cation takes place under strictly stable conditions. 
All attempts to retain such a structure by quench- 
ing these alloys rapidly from temperatures closely 
in the neighbourhood of the temperature of the 
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final solidification have failed to retain this strue- 
ture or in fact any structure containing graphite. 
The structure invariably obtained is the austenite- 
carbide eutectic. 

Owing to this fact metallurgists, in this country 
particularly, hold the opinion that the dual concep- 
tion, at least to a temperature somewhat below the 
final solidification point, is not in accordance with 
fact, and that the carbon is dissolved in the molten 
iron as the carbide, which is the stable phase, 
separating out immediately upon the final solidifi- 
cation of the alloy. 

Many, both American and Continental workers, 
still adhere to the dual-conception above mentioned, 
tacitly admitting the existence of the graphite 
eutectic. American investigators have gone so far 
as to suggest that the solid solution of the stable 
system is not identical with the normally under- 
stood austenite solid-solution of the metastable 
system and have named this solid solution Boy- 
denite. From recent work these American investi- 
gators, Schwartz, Payne and Gorton, conclude that 
some silicon is at least necessary for the existence 
of this Boydenite solid solution. 

Dr. Emil Schuz (‘‘ Stahl und EKisen,”’ January 29, 
1925) has recently published the results of some 
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investigations on the occurrence of the solid-solu- 
tion--graphite eutectic in certain cast irons. Dr. 
Schuz considers from his experiments that the occa- 
sional occurrence of the graphite eutectic was only 
observed in cast iron having a high silicon-content 
and exclusively in thin-walled castings or at parts 
of castings where the cross sectional area was small, 
The inference is that the silicon content and the 
rate of cooling are the critical features governing 
the occurrence of this eutectic structure, 

Tn the article referred to, Dr. Schuz gives very 


clear micro-photographs of specimens of cast iron 
of varying silicon content which have been cooled 
down from the liquid state at various rates from 
the extremely rapid quenching in water at 35 deg. 
C. to the slow cooling conditions of casting in sand 
moulds. Dr. Schuz finds that with a compara- 
tively quick rate of cooling although not sufficient 
to give chill a structure is obtained in those cast- 
ings having from 3.0 to 3.5 per cent. silicon which 
has all the appearance of the graphite eutectic 
structure, 

There is no doubt that the possibility of the 
existence of a graphite eutectic has not yet been 
finally settled and from time to time various in- 
vestigators have met with microstructures which 
have all the appearance of graphite eutectic struc- 
tures. A case has been reported by Levy and the 
author has called attention to a similar case 
observed in a slowly-cooled sample of hypo-eutectic 
pig-iron melted at a high temperature. The mass 
of the sample melted was 300 grammes and the 
composition of the original pig-iron was as fol- 
lows :—Tot. C, 3.40; Gr, nil; Si, 0.37; Mn, 0.30: 
S, 0.065 per cent.; and P, nil. 

The melted sample in the crucible was taken out 
of the furnace and allowed to cool down in the 
open air. The fracture of the solidified sample 
was distinctly grey from outside edges of the mass 
to a small area of mottled fracture originating 
trom the top surface of the mass which cooled the 
quicker in the crucible. The microphotograph 
(Fig. 1) was obtained from the grey portion of 
the fracture. It will be seen at once that this 
consists of finely divided graphite plates evenly 
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dispersed throughout a matrix, which was ascer- 
tained to consist of ferrite and pearlite. A por- 
tion of the solid solution dendrites appears in the 
specimen, and it is observed that these are 
entirely free from graphite. 

A similar sample was melted under similar con- 
ditions to the above, and held molten at the high 
temperature for a long time previous to allowing 
to cool down, The microphotograph (Fig. 2) taken 
from this sample shows a large mass of the solid 
solution dendrites which are completely free from 
all evidence of graphite. The intermediate spaces 
contain the graphite, which has all the appearance 
of the eutectic structure. This structure was most 
pronounced at the edges of the specimen and for 
a considerable distance into the interior where it 
hecomes more broken up. The edges of the speci- 
men next to the crucible walls cooled quicker than 
the interior mass, and it is evident that the struc- 
ture, which has the appearance of a eutectic struc- 
ture, is formed within certain limits of rate of 
cooling. In both these cases the extremely low 
silicon-content is to be noted, in contrast to the 
high silicon-content considered to be necessary by 
Dr. Schuz. 

The mere fact that this structure has the appear- 
ance of a eutectic structure is not sufficient 
evidence from which to conclude that the structure 
is a true eutectic. It is necessary to show that this 
structure is produced at a definite single tempera- 
ture and that it is of constant unvarying compost- 
tion. Experimentally, this is a somewhat difficult 
matter, for invariable the quenching of these 
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alloys from the final solidification point results in 
the production of the austenite-cementite eutectic 
which in the dual conception is assumed to be due 
to undercooling. Even when the process of 
“seeding *’ is resorted to the austenite-cementite 
eutectic is produced. For example, samples 
melted under graphite and in constant contact with 
graphite when quenched show the austenite- 
cementite eutectic, and in a like manner hyper- 
eutectic irons in which the hyper-eutectic carbon is 
liberated as graphite in and amongst the molten 
liquid when quenched still undergo the supposed 
undercooling, and the austenite-cementite eutectic 
is the result. 

The specimens quenched by Dr. Schuz showed 
the chilled structure consisting of the austenite- 
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cementite eutectic in the outer zones, and evidently 
Dr. Schuz realises the weakness of this, for he at 
once professes to be unable to ‘‘ fathom the occult 
reason why the solidification at quite adjacent 
points should proceed now according to the carbide 
system and now according to the graphite system ”’ 

-the metastable and stable conditions respectively. 

In this connection the two microphotographs, 
Figs. 3 and 4, are of considerable interest. Fig. 3 
is taken from an annealed Swedish pig-iron of the 
following composition: CC., 0.76: Gr., 3.65: 
Tot. C., 4.41; Si, 0.62; Mn, 1.26: S, 0.045 per 
cent.; and P, nil per cent. 

The microstructure shows the form taken by the 
graphite after the original prolonged annealing 


treatment. The ground mass is_ principally 
pearlite, with isolated patches of the eutectic struc- 
ture still remaining undecomposed. Fig. 4 shows 


the structure of a portion of this same specimen 
after heating up to a temperature of 1,050 deg. C. 
and allowing to cool slowly in the furnace. In this 
photograph it will he seen that the graphite has 
heen precipitated in a finely divided form round 
the already existing graphite plates. A portion of 
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a further sample is shown in Fig. 5, showing the 
finely deposited graphite. The structures here 
again might be imagined to be of the eutectic type, 
and are similar in character to Fig. 1. This struc- 
ture, however, has been produced by annealing at 
a temperature of 1,050 deg. C., and is definitely 
not the eutectic structure, as it has been produced 
helow the final solidification point. 

The possibility of obtaining structures very simi- 
lar to the so-called graphite eutectic structures by 
heat-treatment in the solid state, at once discounts 
the assumption that these structures are true 
eutectics, and coupled with the fact that quench- 


ing from temperatures round about the final solidi- 
fication point is invariably accompanied by the 
austenite-carbide eutectic, we must admit that the 
weight of evidence is in favour of the fact that the 
carbon is dissolved in the liquid iron as the carbide, 
and that the existence of the austenite-graphite 
eutectic is impossible. 

The only explanation which can be advanced at 
the present in the absence of any quantitative 
data, of the appearance of the foregoing graphite 
eutectic structures, is that such structures are a 
kind of transition stage in the appearance of 
deposited graphite, and are formed within certain 
limiting conditions, principally of rate of cooling in 
an iron of a given composition. 

Such an explanation fits in well with the ob- 
served facts, even in Dr. Schuz’s experiments, that 
this structure is confined to a certain zone in the 
casting, and as the rate of cooling becomes slower 
the further we go into the interior of the specimen, 
the graphite gradually takes up its more familiar 
form of large plates. These large plates are prob- 
ably due to the aggregation of these smaller 
primarily deposited plates. 

The possibility of some definite influence being 
attributed to the large quantity of silicon present 
in Dr. Schuz’s experiments has not been lost sight 
of, and graphite might be one of the constituents 
of a possible ternary eutectic in the iron-carbon- 
silicon series. The existence of such a eutectic 
is extremely improbable, and in any case the fact 
that the austenite-cementite eutectic was obtained 
invariably in the rapidly quenched portions of his 
experiments discounts even this possibility. 

In conclusion, there is no doubt that the weight 
of evidence is in favour of the non-existence of an 
austenite-graphite eutectic in the  iron-carbon 
series of alloys. However much some foundrymen 
and metallurgists would like to believe otherwise, 
it must be admitted that the carbon is in solution 
in the liquid iron as the carbide to which may be 
ascribed the formula x(Fe,C), and that this car- 
bide is the stable phase to separate out on passing 
the temperature of the final solidification point. 

Further, that structures similar in appearance 
to the so-called graphite-eutectic structures con- 
sisting of finely divided plates of graphite evenly 
dispersed in an austenite, or its derivation pro- 
ducts, ground mass, can be obtained under certain 
conditions of heat-treating the solid alloys. For 
this reason such structures should be regarded as 
transition-stage structures in the deposition of 
graphite in the ordinary manner. 


French iron and Steel Syndicate.—According to a 
Saarbriicken correspondent. the Roechling iron and 
steel works have now joined the French Tron and Steel 
Svndicate. Roechling’s was hitherto the only dissi- 
dent concern in the Saar district. 


Bonds for Refractories.—In the course of an article 
on Bonding High-Temperature Refractories,’’ by 
Mr. R. C. Gosreav, in ‘* Chemical and Metallurgica! 
Engineering,’’ the author dealt with the use of grain 
and powder refractories, not as the brick manufac- 
turer uses them, but as the furnace operator must 
use them on the job, either as patching, fettling. 
cements or monolithic lining material. It was well 
known, he said, that to make most refractory sub- 
stances stick together, some bonding material must 
he added. High softening-point refractories were 
used, but in order to make them stick the high- 
softening point must be modified to some extent by 
so-called ‘“‘ binders.’’ Although there were hundreds 
of materials, organic and inorganic, that might find 
application to bond refractories, when a study was 
made of their uses it was found that most of them 
were Objectionable for some cause or another. For 
high-temperature bonds silicates, ferrates and alumi- 
nates in the inorganic bonds were the most suit 
able. Organic bonds were numerous, but these 
burnt out and did not become a part of the final 
mass, with the exception where carbon films remained 
to hold the particles in contact. The efficacy of these 
carbon films should not be under-valued, for they 
composed good structural bonds, at the same time 
not. entering into the refractory nature of the sub- 
stance. It was essential, however, that conditions 
of burning the mass into place be carefully controlled. 
In burning-in ferrate bonds the same carefully con 
trolled conditions must be observed. In the case of 
the silicates and the aluminates, burning conditions 
did not affect the result to such a marked degree, 
being less in the aluminates than in the silicates. 
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Institute of British Foundrymen. 


BIRMINGHAM BRANCH. 


Propaganda Meeting at West Bromwich. 


A large propaganda meeting was held at West 
Bromwich on March 26, Mr. Thomas Vickers 
(President) in the chair, when a Paper was given 
by Mr. H. Winterton (Glasgow) on ‘‘ The Moulder 
and His Aids to Success.” 


The Moulder and His Aids to Success. 


Although from time to time many papers have 
been presented under the auspices of the Institute 
of British Foundrymen, in which passing reference 
has been made to the improvements in the lay-out 
of the foundry and the general trend in an upward 
direction in the amenities of the moulding trade, 
it is thought that no lecturer has previously en- 
deavoured to epitomise, as will be the object of this 
Paper, the various directions in which definite 
strides have been made, from the technical point 
of view, in order to assist the moulder in his efforts 
to produce 100 per cent. good castings. Until re- 
cently the moulder was left to grope his way blindly 
and possibly with some secrecy in his everyday 
struggle to grasp the valuable prize so much sought 
after and yet so elusive. That the moulders of the 
last century did some magnificent work, and turned 
out some perfectly formed castings, there is ample 
proof in the shape of results, which are even now 
standing as a monument to their ingenuity and 
patience. But one is sometimes inclined to wonder 
how great or how small was their percentage of 
wasters, and how with the limited means at their 
disposal they were enabled to produce such intri- 
cate and well-finished castings. 

In those days standardisation was a thing scarcely 
dreamt of. Each founder seemed to have his own 
ideas as to what mixture was best, what methods 
should be adopted in moulding, casting, and pour- 
ing, and a scheme embodying such a proposition as 
mass production apparently had not dawned upon 
the moulder of those times. Technical schools were 
but in their infancy, and the adoption of a syllabus 
which would include iron moulding was certainly 
not looked upon as likely to come into being for 
many years. In this connection the Institute of 
British Foundrymen, which was formed in 1904, 
deserves considerable credit for the manner in 
which, despite much criticism in its earliest stages, 
it boldly placed in the forefront of its programme 
the advocacy of technical instruction as an aid to 
the practical solution of the problems of the foun- 
dry, and adopted as its motto the eminently sen- 
sible and practical formula ‘‘ Science hand-in-hand 
with labour.” 

Possibly one of the most fiercely contested sub- 
jects which gave rise to considerable discussion, 
some fifteen or so years ago, was that of the cupola, 
and many were the experiments made and calcu- 
lations entered into at that time. Are we to con 
clude that all the debates and arguments were 
fruitless? It is quite certain that many of the 
members of the then Foundrymen’s Association 
learned much from the papers given, and would be 
the first to acknowledge the benefit they had re- 
ceived as a result of papers on the subject by the 
late Mr. Buchanan, Mr. R. Mason, and other well- 
known Midland and North Country foundrvmen, to 
say nothing of the valuable criticisms and willing 
assistance rendered by Professor Turner, whose 
scientifically correct theories on the melting of iron 
in the cupola were always welcomed, not only by 
the technical crowd, but also by the practical 
moulder, who realised, in his own mind, the grow- 
ing necessity of being able to advance a reason for 
his every-day practice. This research work in con- 
nection with cupola practice has been consider- 
ably extended since those days, till at the moment 
reliable tables are in existence which show conclu- 
sively, given certain conditions, what proportion 
of iron can be produced in a stated time at a given 
temperature. Further, we are now arriving at the 
point when the proportions of coke to iron will be 
recognised on stated lines, and thus generally will 
the conditions become standardised, and eupola 


practice removed from the old style rule-of-thumb 
ordinance, 

Possibly, however, it may be said that in this 
particular item foundrymen have not advanced far 
beyond the theories of their fathers, whose sole 
fluxing agent was limestone, still held by many 
foundrymen to be the best procurable. Be this as 
it may, there have been many discussions of this 
point at meetings of this association, with bene- 
ficial results. 

But perhaps, amongst all the subjects of research, 
none has been so thoroughly discussed as that of 
coke and its properties, particularly in their rela- 
tion to the cupola. It is a matter of wonder how, 
in days of long ago, the founder succeeded in 
obtaining such good results from the indifferent 
materials within his reach. To-day, however, the 
foundryman knows not only the properties to look 
for in good fuel, but the various proportions of 
each ingredient that should be present to afford 
the best results. This happier state of affairs has 
been brought about by the closest research carried 
out by various technical experts, who not only are 
able to advise the foundryman what good points to 
look for, but also what bad properties to eliminate. 
Tt is well recognised to-day that coke for foundry 
purposes must have a good cell structure, be free 
as far as possible from ash, uniform in texture. 
hard and dense, and have a fairly low sulphur con- 
tent. In these days of pyrometers and _ calori- 
meters, and other aids to success, the furnaceman 
has far less trouble than formerly in determining 
the quality not only of his coke, but of the other 
factors in the cupola, and in being able to ascer- 
tain to a meticulous exactitude the excellence on 
the one hand, or the shortcomings on the other, 
of his iron, his coke, or his fluxing agents. It is 
no longer necessary to guess his temperatures: he 
can settle the point day after day, and by careful 
calculation soon ascertain the very best that can 
be got out of the cupola, given certain standard 
conditions which can readily be tested. 

Speaking of the cupola naturally reminds one of 
the main reason for its existence, and the thought 
opens out a wide vista of speculation regarding the 
irons melted therein. This is such dangerous 
ground that, after his long severance from prac- 
tical moulding, the author feels very chary of ven- 
turing even to express an opinion. But he is cer- 
tain that the Institute has been responsible for a 
great deal of light being thrown on this difficult 
subject from almost every angle. Practical and 
technical men have discussed it at length, and 
no branch of the Institute has had more enlighten- 
ing papers presented on this subject than those of 
Mr. Cook and other contemporary foundrymen of 
whom the Midlands are proud. 

Yoming to the floor of the moulding shop, it is 
interesting to observe the strides that have been 
made in an endeavour to standardise the sands. 
loam, facings, and other materials so essential to 
the production of castings. It would be impos- 
sible to enumerate all the papers that have been 
given on the question of sands, and it would be 
idle to suggest that very much better methods of 
treating the sand in the foundry are not now 
adopted than was formerly the case. As a matter 
of fact, the provision of sand for the foundry was 
in earlier times largely a matter of luck, depend- 
ing to a great extent upon the position of the 
particular foundry in relation to the sand beds 
To-day, the founder has an enormous quantity of 
data to work upon, data which can be depended 
upon every time, and upon which he can base eal- 
enlations with a surety of exactitude. As a matter 
of fact the whole question of facings and refrac- 
tories is to-day receiving the closest possible atten- 
tion. In the days gone bv the facing of a mould 
and the ingredients used for the purpose received 
very scant attention in the foundry, and the pre- 
paration of the ‘ fat” frequently devolved upon 
the voungest and least experienced bovs about 
works. Nowadays, even the voungest apprentice 
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knows the grave importance of seeing that the 
mould is carefully prepared and that the ingre- 
dients which go to make up the facing must not 
only be mixed with regard to due proportion, but 
inust always be kept as nearly to one grade as pos- 
sible. Here is the secret of one of the successes 
of the foundry—standardisation, and it would be 
absurd to say that in all foundries there is this 
striving after knowledge and_ perfection. Even 
to-day, in a large number of foundries, the ques- 
tion of cost is allowed to take first place to the 
partial exclusion of quality, and most certainly to 
the detriment of the finished casting. But it is 
satisfactory to know that in the matter of refrac- 
tories and also in such a supposedly simple matter 
as coal dust science has made sufficient strides to 
ensure that those founders who so desire may time 
atter time obtain goods of standard quality which, 
given certain conditions, will produce definite 
results from day to day. 

An enormous advance has been made in connec- 
tion with general foundry supplies, and as the re- 
ult of continued pressure by the foundrymen, 
there has been a marked improvement in the manu- 
facture of these commodities in this country. and 
the gradual reduction of importations. Possibly the 
most pronounced change in all foundry furnishings 
has been that noticeable in the production of chap- 
lets. The building up of cores has become far more 
complicated than formerly, yet, thanks to the im- 
provements that have been made by manufacturers, 
the task of the coremaker has been rendered com- 
paratively easy, and the success of his labour has 
become more and more pronounced. 


DISCUSSION. 

In the course of the discussion, the PRESIDENT 
said, with reference to fluxes, he did not agree with 
Mr. Winterton that the use of limestone as a flux 
was theoretical. It was probably the only success- 
ful flux for the foundryman, and was far superior 
to fluorspar. It should be borne in mind that lime 
had no effect on the iron, nor did it affect the sul- 
phur present in the metal. An_ old-fashioned 
method was to cover the coke in store with slaked 
lime mixed to a cream condition. The lime burnt 
out the sulphur, converting it into sulphate of lime, 
in which form it passed into the slag. He also con- 
sidered that some easy method of testing the 
quality of coke should be found for foundrymen’s 
use, 

Mr. J. Lewis said many of the moulder’s 
troubles were caused by the poor quality of coal 
dust now being sold, and favoured some analysis 
being adopted and guaranteed by the makers. 

Mr. Wixterton replied to the discussion. 


Composition and Heat Treatment of 
Carbon and Alloy Tool Steel.’ - 


Though the art of tool steel hardening and heat 
treatment seems to have been shrouded in some 
mystery, the change brought about by hardening 
and tempering follows certain predetermined 
courses, and, providing the fundamental laws 
governing this process are observed, no difficulty is 
experienced, and the operation is one of great 
simplicity, though calling for considerable care 
and observation. The natural state of iron with 
carbon as an alloy, known as carbon steel, is the 
normal, 7.¢e., the annealed, state. The two factors, 
heat and time, play very important parts, with the 
result that steel can be found in many different 
modifications from the hardened condition to the 
fully annealed. 

Carbon steel, when heated to a temperature 
above its critical range, takes on a certain crystal 
formation and endeavours to assume another 
definite crystal formation on cooling. This ulti- 
mate or final crystal formation is known as the 
soft condition, and, providing sufficient time be 
given for the crystals to arrange themselves. the 
steel is known as annealed. In the event of this 
natural arrangement of the crystals being pre- 
vented by any cause, we have the various inter- 
mediary modifications,’ such as unannealed steel, 
hardened steel and tempered steel. 


From the above it is obvious that it is essential 
first to put the steel in its natural or normal con- 
dition. This is done by heating the steel slowly 
and uniformly to a temperature just above its 
critical point, called the decalescent point, and 
allowing it to cool very slowly from this tempera- 
ture. The decalescent point is caused by the re- 
arrangement of the crystal formation of the steel. 
The uniform heating, which has taken place up 
to this point, is suddenly halted, the steel being 
entirely unaffected by external temperatures. 
When the crystals have taken on their new forma- 
tion the temperature continues to rise. This 
phenomenon, of which there are several theories, 
is present in all steels, very marked in high carbon 
steels, and less perceptible in low carbon steels, 
occurring at a temperature variable with the 
chemical content of the steel. To harden the steel, 
so that it is in its hardest and toughest condition, 
the erystal formation of the steel should be fixed 
as soon as this rearrangement of crystals has taken 
place. This is most easily done by immediately 
quenching the steel at this temperature. 

In the event of the temperature of the steel 
being raised above the decalescent point, the 
crystals in their new formation start to enlarge, 
and if the tool is chilled or fixed at the higher 
temperature, then the steel will have a larger 
grain and will be correspondingly weak. This con- 
dition is often known as “ overheated ’’; if the 
temperature is still higher, then it is called 
burnt.”’ 


The overheated steel can be reclaimed by being 
heated again to the correct temperature and 
allowed to cool slowly from this critical point ; then 
reheated to just above the deealescent point and 
quenched in the usual way. The steel is now 
refined and almost as good as hefore. In the event 
of the steel being ‘‘ burnt,’’ it is impossible for 
any subsequent heat treatment to redeem it, and 
it is hest scrapped. 

The critical temperature has certain magnetic 
characteristics. That is to say, when raised to 
this temperature, through the process of the 
rearrangement of the crystals, the steel is not 
affected by magnetism, and is known as_non- 
magnetic. This point, though a parallel with the 
hardening temperature, has nothing to do with 
it, but serves a very useful purpose in enabling 
the tool steel hardener to determine the correct 
hardening temperature for any given carbon tool 
(not alloy tool) steel when lacking the necessary 
apparatus for easily finding the decalescent point. 


All tool steels should be tested to determine the 
correct hardening temperature. This can be very 
easily accomplished, either by taking note of the 
lowest temperature at which the steel is non- 
magnetic, or by taking a piece of the tool steel 
and nicking the bar in about seven places, 1 in. 
apart, raising the temperature of one end of the 
bar to a light vellow heat, the other end being a 
black heat, noting the temperature of the sections 
between the nicks, then chilling the whole in water 
at ordinary room temperature. 

The bar should be carefully dried, and each of 
the sections broken off at the nicks by a sharp blow 
of the hammer. Each section at the nick has a 
different grain. This grain gradually gets finer 
and less fiery until it appears to be very fine and 
almost velvety. The section immediately heyvond 
this will have the same fine appearance on the 
outside, but the centre will appear coarse. The 
temperature at this point is too low. and the one 
section higher where the grain is fine and velvety 
throughout is the correct hardening temperature. 


Many tool hardeners are under the impression 
that to make steel very hard it is necessary to 
harden at an increasingly high temperature. This 
is incorrect, as the increased hardness conveyed to 
the steel by quenching at excessive temperatures 
is very small—in some cases the steel is actually 
softer—and the strength of the steel necessary to 
maintain the cutting edge or resistance to com- 
pression, etc., diminishes at a very rapid rate. 
The correct hardening temperature for carbon 
tool steels is the lowest temperature at which the 
steel will harden. All tool steels should he 
tempered slightly to remove the strains and to 
impart toughness. 


23, 1925. 


Institute of British Foundrymen. 


LANCASHIRE BRANCH (Junior Section). 

The first annual meeting of the Junior Section of 
the Lancashire Branch was held on Saturday, 
April 18, at the Municipal College of Technology, 
Manchester. Mr. R. W. Stubbs presided. 

The Secretary, Mr. G. R. Bean, presented his 
report covering the period from the formation of 
the Section in November last. He stated that 
immediately after the first meeting the number of 
members stood at 140, and it had since steadily 
increased until it was now 240. The syllabus, 
arranged by the members of the Senior Section, 
covered many branches of foundry practice, and 
the papers and discussions had been of consider- 
able help and interest. A very useful part of the 
activities of the section was the visits which had 
been paid to two works during the session. 
Arrangements had also been made to visit the 
works of Messrs. Armstrong, Whitworth & Com- 
pany, Limited, and it was hoped that towards the 
end of the summer a fourth visit would be added 
to the programme. 

On the motion of Mr. Yeaman, seconded by Mr. 
N. Masters, the report was adopted. A vote of 
thanks to the retiring officers and Council was 
passed unanimously. 

The election of officers resulted as follows, al 
being re-elected unanimously :—President: R. W. 
Stubbs ; Vice-President : N. Masters; Secretary and 
Treasurer: G. R. Bean; Council: W. Heywood, W. 
Walsh, W. T. Eastwood, H. MHarrison, A. 
McKenzie and R. Yeaman. 

Attention was called to the competition for the 
*€ John Wilkinson ’? medal, presented by Mr. J. 
Thewlis Johnson, of Manchester, as a memorial 
of one of the founders of the British iron trade, 
who spent his early years in Lancashire. The 
award of the medal for 1925 will be made on the 
result of an examination which will be held in 
Manchester on Saturday, May 2. All members of 
the Junior Section are eligible to compete, and 
the examination paper, it was explained, would 
be arranged so as to give equal chances to those 
engaged in different branches of the foundry 
industry. 

A lecture upon foundry materials was delivered 
by Mr. A. Hill, a member of the Council of the 
Lancashire Branch. 


The “ Nick-Bend ” Test on Wrought 
Iron. 
By C.H. 8S. T. 


The ‘ nick-bend ”’ test, which is a requirement 
included in many current specifications for 
wrought iron, is a development of the  black- 
smith’s method of breaking a metal bar by notch- 
ing and then administering a few sharp blows, and 
is popularly supposed to indicate whether the iron 
contains ‘‘ steel.’’ If a piece of wrought iron is 
notched and then broken by the impact test, crys- 
talline areas will be found in all the bars broken 
by severe impact. The same bar, when broken by 
a slowly applied stress, will give a fibrous break. 
The character of the iron also affects the results. 
Wrought iron containing small slag threads which 
are uniformly distributed show larger crystalline 
areas in the fractures after the nick-bend test than 
do irons that are not so uniform. Open-hearth 
iron, which contains no slag threads, nearly 
always shows a crystalline break. On the other 
hand, wrought iron with prominent slag streaks 
is apt to split and splinter, thus revealing a 
fibrous appearance. 

Modern ‘‘ nick-bend ’’ tests show quite definitely 
that ‘ crystallinity ’? does not necessarily indicate 
steel, though, on the other hand, steel streaks 
when present undoubtedly help to produce a 
crystalline break. 


Mr. J. G. Pearce has been elected an honorary 
member of Council of the Institute of British 
Foundrymen. 
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Steel, Iron and Brass Moulders. 


A brasstoundry owner complained to the writer, 
recently, that for some very heavy jobs he had in 
hand, moulders with iron foundry experience 
would be more suitable than brass moulders, who 
had always been used to light work, yet he could 
not employ iron moulders or his other men would 
take umbrage. This question of labour division is 
an old one in the foundry industry, and although, 
in engineering, the necessity for economical pro- 
duction has resulted in the formation of many part- 
crafts, yet in foundry work the moulder who has 
had an all-round experience in iron, and brass, 
heavy and light work is a more valuable craftsman, 
even if he ultimately specialises, than the man who 
has only a specialised knowledge. 

Twenty years ago a certain well-known firm pro- 
moted an iron moulder to the charge of their brass 
foundry. The men objected, and iron moulders took 
their places. The percentage of ‘‘ wasters ’’ went 
up for a short time, but the foundry was perma- 
neutly won for iron moulders. On the other hand, 
the writer knows of two iron foundries that have 
been successfully run by brass moulders. It is not 
uncommon for a brass foundry to make occasional 
iron castings, the only objection being the high 
melting cost, as there is no cupola; it is not more 
difficult for an iron foundry to cast brass occa- 
sionally. With regard to melting there is a greater 
difference between steel and iron than between iron 
and brass. Moulders may not be willing to change 
from brass to iron, or iron to brass, but there is no 
real reason why they should not be. 

It would be in the best interests of the foundry 
industry if moulding was recognised as one craft. 
Not only would employers have a better choice of 
men but really skilled men would have a wider 
market for their labour. Who will deny that there 
is greater difference between making, say, small 
brass castings of a pound each and heavy gun-metal 
pumps, and making big brass and iron condenser 
castings. There are differences in moulding and 
core-making of course, and, to some extent, in the 
sand used. But the main principles are the same. 
In brass and iron foundries, moulds are swept in 


loam or made in dry sand or green sand. There 
are similar venting and gating problems, and 
identical methods of supporting cores. It will 


generally be found that brass moulders are a little 
more careful, because brass castings are invariably 
thinner than iron castings, but, on the other hand, 
iron moulders can handle heavy work with greater 
facility. 

Then there are the steel moulders. We have 
known steel moulders who proved very efficient 
iron moulders, and we know one steel foundry 
which is run entirely with iron moulders. In the 
foundry mentioned, only green sand moulds are 
made and the jobs are small. In steel foundries 
which make heavy marine castings there are some 
almost fundamental differences from iron. 
‘* Compo,’”’ which approximates to, yet is different 
from, loam, is used. It is probably true to say 
that, if an iron foundry attempted to make a steel 
stern frame, they would fail. But the same 


moulders with very little experience in a_ steel 
foundry would become quite proficient steel 
moulders. 


Moulders who have been used to very heavy 
work are seldom successful at once when they are 
transferred to light work. Liberties can be taken 
both in moulding and coring a casting with metal 
l-in. thick which are not advisable when the metal 
is »in. thick. On the other hand, men used 
to heavy work have greater confidence with tackle. 
It is not possible, of course, for an apprentice to 
get an all-round experience of steel, iron and brass 
work, heavy and light; all that is urged by the 
writer is that a moulder who has initiative and 
versatility should not be debarred from obtaining 
a wider experience than is at present possible. 

On the metallurgical side, the practices of steel, 
iron and brass foundries are and must be different. 
It is well to remember, however, that there are 
many moulders who know practically nothing about 
melting. They ought to know, but they may not 
have had an opportunity of getting experience. 
It is not possible, for the most enthusiastic 
foundryman, to acquire a deep knowledge of melt- 
ing ferrous and non-ferrous metals, but he may 
obtain some knowledge that will deepen his 
interest in his craft. . 
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Trade Talk. 


THE TENDER of J. Stone & Company, Limited, of 
Deptford, for two ejectors, together with the neces- 
sary compressing apparatus, in connection with the 
new sewerage scheme, has been accepted by the 
Wath-on-Dearne Urban Council. 

Bascock & Witcox, Lorep, announce that addi- 
tional buildings and plant are in course of erection 
to enable the company to cope promptly with the 
increased size of boilers for high pressures which are 
at present in demand. The company have also 
acquired additional freehold engine and boiler works, 
with machinery and plant, at Lincoln. 

THe prrectors of the Broken Hill Proprietary 
announce that the negotiations with the representa- 
tives of Rylands (Australia), Limited, which have 
been carried on for the past few weeks, have been 
finalised, by which the shareholders of the latter com- 
pany have acquired the shares in the Broken Hill 
Proprietary in exchange for their existing scrip. 

A DISPUTE HAS ARISEN at the copper works at 
Swansea controlled by the British Copper Manu- 
facturers, Limited. The Morfa and Hafod Copper 
Works were merged in this new company, and the 
cause of the present dispute is that about 50 men who 
had been transferred from one works to the other at 
higher rates of pay have recently been re-transferred. 

A DEPUTATION appointed by the Associated Cham- 
bers of Commerce ie been received by Mr. Neville 
Chamberlain, and a case was submitted for the total 
exemption of machinery from rating assessments. In 
his seply, Mr. Chamberlain submitted several points, 
and it was agreed to leave the subject over for fester 
consideration, a second meeting being arranged to 
take place shortly. 

Mr. A. E. Puirrorr, who has for the past six years 
traded as an engineer’s representative and merchant 
under the title of A. E. Philpott & Company, has 
been joined in active partnership by Mr. H. A. 
Cowlin, and in future the business will be carried on 
under the style of Philpott & Cowlin, Limited. Mr. 
Cowlin was production manager at the works of Hans 
Renold, Limited, and has been acting for the past six 
vears as their South-Western district manager. The 
company are representing Thomas Broadbent & Sons, 
Limited, George Fletcher & Company, Limited, 
Fletcher Malleable Foundries, Limited, British Piston 
Ring Company, Limited, Ransome & Marles Bearing 
Company, Limited, and the Non-Ferrous Casting 
Company. 

AN OFFER for sale was made last week, at the 
price of 995 per cent., of £550,000 seven-and-a-half 
per cent. first mortgage guaranteed debentures of the 
Indian Tron and Steel Company, Limited. The deben- 
tures will constitute a first charge on the company’s 
immovable properties in India and a floating charge 
on the remaining assets, while being guaranteed un- 
conditionally by the Bengal Tron Company. They 
will be repayable at par in 1945, or earlier, by means 
of cumulative sinking fund of 2 per cent. per annum, 
commencing in 1927, to be applied annually by draw- 
ings at par, but the right to effect redemption at 
1024 per cent., in or after 1935, is retained by the 
company. The company, whose ore reserves are esti- 
mated at not less than 100.000,000 tons, averaging 62 
per cent, metallic iron, has an issued capital, all in 
ordinary shares, of Rs.287,42,000 (approximately 
£1,916,133). The present value of its fixed assets is 
computed by the chairman of the Bengal Iron Com- 
pany at over £1,500, 

NOTICES HAVE BEEN issued calling meetings of the 
first debenture holders, the second debenture holders, 
the shareholders, and the unsecured creditors of John 
Crowley & Company, Limited, Sheffield, to be held 
on the 21st inst., for the purpose of considering a 
proposed scheme of arrangement. The scheme sets 
out that the capital of the company is to be reduced 
from £100,000, divided into 2,000 shares of £50 each, 
to £64,048, divided into 1,251 shares of £50 each, 
and 749 shares of £2 each, and such reduction shall 
be effected by cancelling paid-up capital to the extent 
of £48 per share upon each of the 749 shares which 
have been issued and are now outstanding, and by 
reducing the nominal amount of such shares from £50 
to £2. Each of the 1,251 shares of £50 each will 
be divided into 25 shares of £2 each. Immediately 
after such reduction the capital of the company is to 
be increased to £100,000 bv the creation of 5,000 
preference shares of £1 each and 15,476 ordinary 
shares of £2 each. The preference shares are to carry 
a cumulative dividend of 6 per cent. Certain debts 
of the company are to be paid in full, and in respect 
of the others the company is to issue to the creditors 
6 per cent. debentures. Preference shares also are to 
be allotted to the creditors. Except for these shares, 
no dividend shall be paid by the company in respect of 
any other shares until the new debentures have been 
redeemed and a reserve fund out of profits of £20,000 
or more shal) have been created. 
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Tur NORTH-EASTERN MARINE ENGINEERING COMPANY, 
Lowutep, with foundries at Wallsend and Sunderland, 
have procured a licence for the working of the Lanz 
** Perlit ’’ process. They are the first firm in Great 
Britain to take up the process, and only did so after 
several visits to a large number of Continental 
foundries where the process is in operation. Mr. John 
A. Smeeton, 15, Victoria Street. Westminster, London. 
S.W.1, is the British agent for the process. 

Tuos. W. Warp, Limitep, Sheffield, have decided 
not to dismantle the works and disperse the plant of 
George Cooper & Sons, Limited, Effingham Nut and 
Bolt. Works, which they recently purchased. In view 
of the urgent need for employment, and with a desire 
to continue an old established Sheffield firm, the pur- 
chasers are to reorganise and carry on the business 
under the name of George Cooper & Sons. The 
Effingham Nut and Bolt Works had a wide connection 
in the past, and with increased and improved means 
of production should add to their former reputation. 

THE COMPLETE CEMENT MANUFACTURING PLANT being 
supplied by Edgar Allen & Company, Limited, to the 
Standard Portland Cement Company, Limited, New 
South Wales. mentioned in our last issue, will be 
electrically driven throughout, with provision for 
waste heat boilers to utilise the flue gases from the 
rotary kilns. Other contracts in hand and nearing 
completion are :—A complete Portland cement manu- 
facturing plant to operate on the thick slurry process 
for the Sulphide Corporation, Limited, Cockle Creek. 
New South Wales, Australia, designed as a three- 
unit rotary kiln plant, with a total capacity of 90,000 
tons per annum. The first unit is now installed and 
commencing operation. This contract was secured in 
competition with British and Danish firms. A similar 
plant for the Gillingham Portland Cement Company, 
Limited. Kent, of a capacity of 60,000 tons, to 
operate on the wet process. This plant, which in- 
cludes a 200 ft. rotary kiln, is an extension of the 
present factory. which hitherto has operated fixed 
kilms. The latest type of turbo pulveriser is being 
installed for the pulverising and firing of the coal 
to the rotary kiln. Four rotary furnace units for 
the reduction of copper ore for the Bwana M’Kubwa 
Copper Company, Limited, Northern Rhodesia. Each 
unit comprises two gas-fired rotary farnaces, which 
have been designed in conjunction with Minerals 
Separation, Limited, London. This plant is of 
particular interest in view of the special process 
which is to be operated on a large scale. 


Obituary. 


Mr. J. JENKINS, foundry manager at the Shotts 
Ironworks, near Glasgow, has died suddenly. 

Mr. C. E. Fretp, late managing director of M. T. 
Shaw & Company, Limited, constructional engineers. 
Millwall, died on April 7, aged 69 years. 

Mr. J..C. Stack, Stanley House, Spital, Chester- 
field, formerly a director of Markham & Company. 
Limited, Broad Oaks Tronworks, died on April 12. 
aged 62 years. Originally a blacksmith at the works. 
Mr. Slack was promoted to be works manager, fol- 
lowed later by his election to the directorate. Seven 
years ago Mr. Slack had a serious illness, and he 
retired from the business. 


Personal. 


Mr. G. E. Attry, works manager of Leys Malleable 
Castings is sailing for the United States of America 
this week. 

Mr. J. C. ArrowsmirH, M.Met.. has resigned his 
position as research assistant to the B.C.I.R.A., and 
has been replaced by Mr. E. Morgan, B.Sc. 

Mr. Joun Mason, of Workington, has retired from 
his position as manager of the Moss Bay Steel Depart- 
ment, and has been succeeded by Mr. F. Cawley. 

Mr. J. GRay has been appointed general manager of 
the ship-repairing establishments at London. South- 
ampton and Liverpool of Harland & Wolff, Limited. 
Mr. J. W. Dunn has beea appointed foundry manager 
of the London establishment 

THE GOLD MEDAL of the Institution of Mining and 
Metallurgy has been awarded to Dr. Richard Pearce 
in recognition of his life-long services in the advance- 
ment of metallurgical scietfee and _ practice. 


A Postponement. 


Owing to the clashing with the Association Footbal! 
Cup final, the visit of the London Branch of the Insti- 
tute of British Foundrymen to the works of the 
Skefko Ball Bearing Company and to the Davis Gas 
Stove Company, at Luton, has been postponed from 
April 25 to May 2. 
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The “YULCANIA” PATENT WHEEL MOULDING MACHINE. 


Patent No. 5049, 


‘THE “VULCANIA™ PATENT WHEEL MOULDING MACHINE is for moulding spur wheels with straight, sloping or 

Vee-shaped teeth, also bevel wheels, skew gear wheels, worm wheels and internal wheels. The machine head is carri 
on a pillar which is held in a base-plate bedded in the floor sand, and is made to slide on the pillar by means of a lever and 
link carried on a joint bearing, or by rack and pinion, or screw if thought advisable for the particular work it is being used for. 

An adjustable stop collar is provided for accurately deciding the depth of mould. On the removable head a slide is carried 
for supporting the patterns of the teeth to be moulded. This slide is made adjustable by screw or pinion gearing to the 
diameter required. The number of teeth to be moulded is decided by a special dividing plate into which a steel wedge or 
finger engages. The special dividing plate has milled vees, at the angle of 60° inclusive, around its circumference, to receive 
the steel wedge, which is adjusted by a screw having an internal spring to keep it in tension and to lock the head when 
ramming operations are being carried out. 


AMES EVANS & BRITANNIA WORKS, 


(MANCHESTER), LIMITED, 


BLACKFRIARS, MANCHESTER. 


— 
t 
AN 
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IRON AND STEEL MARKETS. 


Pig-iron. 


MIDDLESBROUGH. —Resuming business after the 
Easter break, conditions in the Cleveland market dis- 
closed a slightly better tendency, the fact that many 
old-standing contracts had been completed by the 
quarter's end suggesting that more active buying on 
consumers’ account might reasonably be anticipated 
in the near future. For the present, however, trans- 
actions are mostly limited to purchases for more 
immediate requirements, and as Cleveland’s output 
of foundry iron no more than balances current con- 
sumption, it follows that any sudden increase in the 
demand would quickly create famine conditions, as 
there are no stocks in reserve at makers’ works. A 
few odd lots of Cleveland iren continue to be sold to 
Scottish consumers, and if prices are admittedly 
weak, they are at least nominally unchanged. 
Probably less than 77s. per ton would not be refused 
for a thousand-ton order for No. 3 Cleveland G.M.B., 
but the nominal quotation is 77s.; No. 1 is at 82s., 
No. 4 foundry 76s., and No. 4 forge 75s., per ton. 

On Tees-side the weakness in hematite continues 
unrelieved, the furnace outputs at the moment being 
far in excess of demand, with the result that stocks 
are accumulating in makers’ yards. At this week's 
market 82s. was the highest price obtainable for 
East Coast mixed numbers, with 82s. 6d. quoted for 
No. 1 quality. Similar conditions prevail on the West 
Coast market, where Bessemer mixed numbers are 
quoted at 87s. 6d. c.i.f. Welsh ports, 92s. 6d. de- 
livered at Glasgow, 97s. 6d. delivered at Sheffield, and 
100s. per ton delivered at Birmingham. 


LANCASHIRE.—The prices quoted for foundry iron 
in Manchester are much the same as they have been 
for the last fortnight. but there is rather a weaker 
feeling in the market. The Derbyshire furnaces still 
quote 77s. 6d. f.0.t., and this corresponds with the 
furnace price for Cleveland iron. Northamptonshire 
iron is quoted at 72s. 6d. f.o.t., but there seems to be a 
belief here that, under pressure, lower prices than 
this would be accepted. 


THE MIDLANDS.—Business in the local markets 
for foundry pig continues quiet, with little disposi- 
tion on the part of buyers to entertain forward buy- 
ing on anything but very limited tonnages. Prices 
have developed further weakness. quotations ruling 
as follow:—Derbyshire No. 3 foundry, 77s. 6d.; 
Staffordshire No. 3 foundry, 78s. to 80s.; Northants 
No. 3 foundry, 71s. 


SCOTLAND.—The demand for foundry iron in this 
area remains restricted, with prices again expressing 
an easier tendency, the current quotations for No. 3 
foundry ruling at 87s. 6d. at furnace. Consumers are 
still content to take only small quantities, and mer- 
chants are competing very keenly for whatever busi- 
ness appears. Judging by the prices they are taking, 
they look for even lower values, although on to-day’s 
costs it is difficult to see how the makers can carry 
on. 


Finished Iron. 


Most of the manufacturing firms in South Stafford. 
shire have only resumed work this week, and conse- 
quently there is little fresh fo report in connection 
with this particular section of the industry. Marked 
bars are still quoted at £15 at makers’ works and the 
mills, whilst moderately well engaged, are not too 
sanguine, as there are few new orders of appreciable 
tonnage being given out. The position here is less 
satisfactory than it was six months ago. In the 
cheaper grades of bars. foreign competition becomes 
more intense, and it is increasingly difficult for local 
makers to obtain orders for crown and nut and bolt 
qualities of iron. The current quotations ruling for 
crown ‘bars are £12 10s. to £12 15s., with bolt iron 
it £1 less, while Belgian makers are offering freely 
at £7 15s. delivered ; 


Steel. 


There is very little movement observable in the steel] 
industry at the moment, with demand quiet and new 
business difficult to negotiate. Continental producers 
are not pushing sales of semis and are maintaining 
their quotation. Large quantities of such material. 
however, are being used under old contracts, and 
British makers have to cut considerably to get in when 
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fair sales are desired. Business is very quiet in tin- 
plates, and makers for the most part are disposed to 
accept the minimum of 22s. 1jd. per standard box. 
Export and home inquiries are coming along fairly 
well, but business is almost wholly confined to near 
dates, as buyers will not look ahead for any lengthened 
period. 


Scrap. 


Active business in the various markets for scrap 
metal has of late been almost at a standstill, owing 
to the temporary suspension of consumption during 
the Easter recess. In Scotland, however, there have 
been a few transactions in cast-iron scrap at 87s. 6d. 
and 88s. 6d. per ton. That is for material in pieces 
not exceeding 1 cwt. suitable for foundries, and for 
ordinary quality to the same specification 5s. per ton 
less. Steel works cast-iron scrap is quoted at 77s. 6d. 
to 80s. per ton, and some lots have been sold at 
these figures. Cast-iron railway chairs are offered at 
87s. 6d. per ton. Light castaron scrap and firebars 
still maintain their price at 70s. to 72s. 6d. per ton. 
The above prices are all per ton delivered f.o.t. con- 
sumers’ works. Lancashire founders are not using 
very much cast scrap, and are inclined to expect lower 
prices, because of the weakness of pig-iron; but dealers 
are fairly steady at 80s. to 85s. per ton, according to 
quality. Some holders of special ‘* textile *’ scrap ask 
87s. 6d. per ton. 


Metals. 


Copper.—The steady decline in values of standard 
copper of late continues unchecked, and altogether 
market conditions may be termed irregular and un- 
satisfactory. Due to the lack of confidence, there is 
an intense feeling of depression, which is aggravated 
from time to time by renewed bear attacks and 
periodical abstentions of demand on the part of con- 
sumers. This naturally results in heavy selling, accom. 
panied by cuts in prices, which are usually recovered 
on an occasional rally. Home cable makers have 
bought a moderate tonnage of wire bars for late April 
arrival at £64 10s. c.i.f. Current quotations :—Cash : 
Thursday, £60 2s. 6d. ; Friday, £59 12s. 6d. ; Monday. 
= 17s. 6d.; Tuesday, £59 17s. 6d.: Wednesday, 


Three months ; Thursday, £61 2s. 6d.; Friday, £60 
12s. 6d. ; Monday, £60 11s. 6d. ; Tuesday, £60 17s. 6d. : 
Wednesday, £61. 

Tin.—Heavy fluctuations in values have been recent 
experiences in this section of the market, with, in- 
variably, a strong bearish tendency apparent. It is 
obvious that the present weakness is due rather to 
outside factors than to considerations actually bearing 
on the tin position, and a sudden change in general 
sentiment would undoubtedly have the effect of putting 
prices up as readily as the present depression has put 
them down. At the moment the undertone has im- 
proved on the assumption that the worst of the bear 
manipulation has n seen. Current quotations :—- 
Cash: Thursday, £229; Friday, £233 5s.; Monday, 
£232 15s.; Tuesday, £234 15s.; Wednesday, 239 10s. 

Three months ; Thursday, £232; Friday, £236 5s. : 
Monday, £235 15s.; Tuesday, £237 15s. ; Wednesday, 
£242. 

Speiter.—Movements in this metal have indicated 
signs of recovery from the recent depression, both 
demand and inquiry having improved with moderate 
buying on consumptive account. A merchant cir- 
cular states: Prices have fluctuated under the influence 
of changing sentiment, and have to some extent moved 
sympathetically with other metals. Demand on the 
= of consumers remains dull, and fresh buying, both 

ere and on the Continent, has been disappointingly 

émall. Confidence is still by no means restored, and 
there seems very little prospect of much material 
improvement. Current quotations :—Ordinary : 
Thursday, £34 15s.: Friday, £34 8s. 9d.; Monday. 
£34 5s.: Tuesday, £34 6s. 3d.; Wednesday, £34 
6s. 3d. 

Lead.—The market for soft foreign pig discloses a 
somewhat consistent decline in values, due largely to 
a continuous run of liquidation and aggressive forward 
selling on speculative account. Consequently, con- 
sumers saw no reason to purchase in excess of their 
urgent needs, this also applying to manufactured 
metal and the various descriptions of pigments. 
quotations for which have had to be lowered a good 
deal in sympathy. The present price is still roughly 
£1 a ton above the average for last year, while denot 
ing, however, a depreciation of nearly £9 10s. a ton 
from the exceedingly high figure recorded late in 
December last. Current quotations :—Soft foreign 
(prompt): Thursday, £32 7s. 6d.: Friday, £31 15s. ; 
Monday. £31 5s.: Tuesday, £30 10s.: Wednesday, 
£31 7s. 6d, 
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